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EPA Contract No.: 68-87-3002 . - Preliminary Basis of Design/Design Criteria Report
Work Assignment No.:038-RDRD-03Hé Revision: 0
Black & Veatch Project No. 47118.128 August 13, 2003

Well Logs, Soil Boring Logs, and MIP/EC Results
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(Page 1 pf 3)

MONITOE WELL

Project _STANDARD CHLDRINE 'Well Numper Mi=04 ‘
Location _DELAWARE CITY, DE, Coordinates .582B18.6) N 43p58¢.08 N
Beclogist _D..Ladrns Top of Casing Elevation _49.40 feetl A
Drilling Contractor LA Groundsurface Elevation .45.90 feef
Driller _JoB Jesier Total Borehole Depth _74.8 feet |
Drilling Method JHollipw stem duger Total Well Depth _74 fept
Diameter pf Borshple &2 INChES Date Started _2/7/90 ‘
¥
! Diameter of Well Casing _4£ iNCNes Date Well Completed _2/8/90
i DEPTH e BLON =
TION DETAIL wE DESCRIPTION
i' N pear| MELL CONSTRUCTION DE Ot | =5 g = I
3
2 qq
E —0 Bl & Y 24 - D=8’ Lipht brown to gray brown SAND and
3 fod  fod % kospd s GRAVEL (FILL), lopse, dry to sliphtly
* 5 "1 Ot I I P moist. _
: jrusan . o ¥ O - - -
i S Y
t —\' -t‘ 0 .
ol o Q4 -
* —4 ¢! '.! DO
n ofs B 24
R o S
5 [od - [ed Mo, ST
E by g . .
i- L l‘-‘l‘ I"! pc-’
: SIS Do
-8 2 T B-43' Oranpe-~brown to tannisn-white SAND, -
1% L% 5 e
F _ g vy ? o5 1 oraxe fine tpo coarse, trace pockets of
N fe [e 4 DN black sand, very fine, poorly sorted, .
40 ':f :__a somewhat loose, oOry. _
a n B
- wd [od E
" A 9 8
' e " - bl
‘ —i2 ca Pa Y ”
L ot el S
3 RS 3 13-23.5' Tannisn-brokh t0 Granpe brown SAND,
24 v ] vy 4 49 i -sexs fine tp megium grained, trace
-] o g e coarse sand, coarse to very COarse
L s I layer from 13.7-13.75°, trace teo
o o, little silt, trace black Sanc,
L 15 fad  [od very fine, mopderately sorted. "
wl | 4 slightly mpist. -
B ;:: _:::
_‘_18 ;b'v‘ ,,; -
o9 LR 3 T .
- Sl B E | -reeB
20 T . N .
SIS
P L vd [0
i £ ™ 8
. - (3
=e LY . |
- g I T -
o4 *] ] g |80 -/t |23.5-23.7' Gray clsyey SILT. little sang,
. [_ - very fine to fine, oense, slight
: piastic, mpist.
: D-1

T
’
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3 . .
“ye 4 PROJECT _STANDARD CHiDRINE WELL NUMBER _MW-01
e —
4 BEPTH : pLow | & |5 | 2% RIPTI
13 N
o epr| MELL CONSTRUCTION DETAIL EE iR -Eé = DESCRIPTID
= 2 .
(.'T
i )
L —_24 =" g 80 || -1 23.7-28° Dranpge-~brown SAND, fine to medium “
ed  [o 15 L N grained, little {i10%} black sandg,
y I~ =g |5 i o very fine to fine., nargpan layer
T log ol e (24.5-2¢.5'), little silt, poorly |
4 o I sorted, moist.
) e ‘
ol [a . J
! o 5 L .
”'E 28 [ ‘& 8 2B-28.3° Brown sandy SILT, black sand. very =
4 5 5. g 20 fine to fine, dense. firia, moist. j
= = f= 7 :
ot I ot 5 28.3-34' Alternating layers of orange-brown ;
4 —30 21k "7 end light tannish-white SAND, fine o
: L X A, to medium grained, trace plack sand, |
4 F LY. very fine to fine. somewhat loose.
32 ] I moderately sorted, slightly moist.
- o -3
£ o (54 8
—34 e o= 3¢ | BO 34~34.3" Orange-brown SAND. fine to medium 7
(-] =]
el 2 25 _grained, some coarse sand.and silt,
'.1, B ;, ... mogerately sorted, firm, slightly
el [ moist. :
4 =36 R . . -
bel  fe 34.3~34.6° Dark brown silty SAND (hardpan).
Ay o silt (35-40%)., mpist.
i -_\1 v 4 LR ~ ‘ _ \ .
i R38 °d A o 34.E-48" Light tannish brown SANDO, very fine _
S A 4 R BRI 7 to fine grained, little coarse sang
- = ey T v R g 0 -and gravel in spoon, somewhat firm,
. 40 ‘-".: -"1 3 g Saturated at 35.5°'.
5 — LR o o .- . N
i =d i S
) L . D (-3
N
42 2 P o
v 1s3 g
» el B R,
hay by 7
— 44 o I § |ee0 an : i
2 o ot ]
;T S
‘ il o
~ 48 bl fe - -
£ k3 =
8 | Lo - Py .
™ ool L o L
L 8% (o] s .
= =48 qo“ qol n Vé; 4B-58" brown SAND, fine to medium grained, 7
L ba |5 B les Do s little to some (20%) quartz pebbles
X SIS i3 o 4 ano gravel. jron rich (haraopan) layer
750 fed (o3 o from 4B.8-49.1, little silt, firm, wet |
4 od e ot -
- on :.',_! F O
- fa Lb‘a .-
\ - - Q.
i —52 :::_ *_:0‘ DO -
i : : :
b : og [og e
“ 2 [e 12 O _
& ) r 24 :
{ S4 ? 7; . 2 75 95__0 114 . ‘ -
Se |
365 ZM7Z -9
' D-2 T -
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AR30G6593
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PROJECT _STANDARD CHLORINE WELL NUMBER _MW-01
x e
DEPTH ' o8 | & £
o | WELL CORSTRUCTION OETALL Ecaou% s g % DESCRIPTION -
= = 7]
=58 77 i
- 787
B7RE
—58 '?, % ' m SE-E5' Orange brown to tannish brown SAND. 7
2 é + S i &7 fine to coarse grained, some silt,
B i ".TE poorly sorted, firm, wet, slignt ogor.
3 : B
—- 60 b
[
L Q
—B52 -
' :
54 T - i 73 -2 .
- o | 1= 65-67.8° Li ' ;
) = p -67. ight- tannish brown SAND, fine to
56 S = x 15 e regium gprained, some coarse sang,
S 1= 2 %E i trace silt and haropan, firm,
x b=— 2 wet, slight ogor.
L x| i= N
W= 2 2 g
— 658 e | =1 8 i 1 /5 |67.8-67.9' Redgish-brown HAROPAN, iron rich -
“‘Q = 5 layer, friable, wet.
B i = 1; = B7.9-69° Brown silty SAND. very fine to fi .
—70 2‘.':.’ — ™| BO/E grained, &ilt approx. 35-4CX, tra Tty
= coarse tD very coarse sand, wet, oo o
- g ' .-—__ 3 .
L = — i R §9-72' Light prayish-brown to oranpe brown
72 I = 5% /800 SILT. trace to little very fine sang,
L 8 = trace gray clay lens B 71.B5'., mwet.
= 16 odor. '
pummad 1 10600
74| | =& 2 WB0/172-73.8' Gray to black SILT, lithologically -3
X e« like previous interval but
B giscolored. very strong odor,
75 saturated (proguct?} . |
73.8-74.6' Gray CLAY, gense, scmewhat
- plastic, mpist.
.78 74.6-74.8° Regoish-gray CLAY. trace silt, .
i gense, firm, ory to slightly moist.
| =T |
—Ba 4
.84 4
o .
—35
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' MONITOR WELL

D

‘ Prpject _STANDARD CHLORINE ‘Well Number _MW-DZ
; J
. Location _DELAWARE CITY. DS Coordinates 483,62 4
! Genlogist D. Cairns ---Top of Casing Elevation _4B8.35 feet
4 Driliing Contractor _JCA Groundsurface Elevation _45.87 feet
. Driller _JOB _Jester . Total Borehole Deptr _EB7 feet
: Drilling Method _Hpllpow stem auger Total Well Depth _B0.63 feet
Diameter of Borehnle _12 inches ..Date Started _4/26/90
1 .
} Diameter of Well Casing .4 Jnches Date Well Completed .4/27/90
& -
—f = e
DEPTH BLow | & |28 | 5
KELL CONSTRUCTION DETAIL E - g S5 DESCRIPTION
T JIN FEET == CONT | 3 =
4
" —O =1 |, n Brown clayey LDAM. trace to Yittle 7
ed  [u: i |go SAND, fine prainec. trace roots,
- B "ﬂu a - g moist.
— 2 ;; Ry Drange-brown sandy LDAM, sand, fine -
i =l L= to medium grained. some clay and silt,
.{ L bd b mpist, '
- e’ Q- .
—4 o e 7
,,d_ "‘.n -
N ey e 1ight tannish-brown to prange-brown
o3 5 od  [o: SAND, fine to coarse grained, little
: s e to spme silt., moderately to poorly |
-0 e e sorted - becoming coarser through
b g B ‘interval, somewhat lopse, moist..
1 -8 THE —— T : ]
= L oy 5
L ~d [ 2 |s8 -f-
.. o ° 7 -
v =10 b R -
1 [~ o
. ! > . -
k -
I :? = §
; —12 t“ 02 ‘e =
K ) b g _——
i P A .
* o PQ: S“ 3
L. 14 =" g : &5 13.7-23"' Cranpe-brown SAND, fine to mecium -
) :?~ :- 5 grained. trace to little coarse
£ o Yy o sand. bands of dark pranpge-brown
oA e [o _4:_.: ang light orange-brown, mpist.
. | 1 [ | i
. - [ =3 L
mo (8o -
1B i Y - .
o o4 5
-k R BN 2 |88 -
o = 5 .
«w a0 Sl
o -bﬂ
< k- 5q  [s4 -I
oy i e 9‘1
‘)—22 o e ‘
. e ‘a b |
ko ‘.o
(I gl I P S — e
e ',,: J ] 70 | bxe/BKe 23~43 Alternating beds of tannish-brown
>4 N B 5 and orange-~orown SAND. fine ip medium
= braineg. little (10%) s:ilt. trace §
D-4 |
'; ¢ oo AR30659y
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(Pape 2 of 3) ' MONI TOQ WELL
I

.
”—44
— 45
— 48
50
—52

54

5B

S
PROJECT _STANDARD CHLORINE WELL NUMBER MN—C& : ) ‘ .;;
E 2o =2 . .
rngrgr NELL . CONSTRUCTION DETAIL g&% -é § % DESCRIPTION ('
--24 [= o coarse sBnd and fine black sand - =
: o 3 7|7 N dend peCUnE in "pocketst, somewhat loose.
B :-,i - " increpsing moisture % through intervel. I
26 v o -
=
r |
e oy | -
Cle _'; 11
L Y § g0 B/BXE
T+
30 -
g
L3
" o
— 32 2L - -
» ®
= g @
L o 2
|34 LI 5 1o - )
o, N i
4 RS
o )
- -
— 365 o
- )
L ¥
_38 'n.. ‘-,\
= - 180 g3 1/0.5 N
140 g 12 WET at 38.5' BES. o

B NN AT AT DL

-~
= -
=9 -
-
" 4
' k.
? r 8 43-48.4' light to medium orange brown SAND.
//4/ 2 e o5 tine to medium trace to little B
% é ol silt, dense, saturated.
é ‘_l
“~
7 % .
[ o
77 BB
o " y g
b4 =~
LS g s o ‘ -
= = 190 =% 48.4-%53.4' Lipht orange-brown to tannish-
2 g 14 brown pravelly SAND, fine to
“ 17 coarse praines, some very fine
‘g a sang and silt, poorly sorted,
3 4| = Y saturated, slight odor.
& 7 = b
< =] Z« .
23 =1 s .
W 1= ©
i = Y §3.1-53.5° interbedded orange-prown SAND,
2 = 75 pegium grained, Bnd black SAND
wa p— ig {very fine to fine}, 2nd SILT.
e = gense. saturated, slight ogor. _
_— i
= L= 53.5-£3° Light tannish-brown SAND, fine tD .

medium graineg, little (<10X} dark

AR306585




o 3 01 3 | “MONITOR WELL

PROJECT _STANDARD CHLORINE WELL NUMBER _MW-02
_ = s
DEPTH BLow | £
NELL TRUCTION DETA = DESCRIPTION
IN FEET CONSTRUCTION D ILECW"” g {;gi )
3 —56 = brown to black silt, trace black .
- l sand, very fine. present in "pockets”
a = x through spoon, poorly sorted.
K 58 E g gEnse, wet. _
» =1 % i :
- = & 15 j 75 E3-63.5° Light brown silty SAND. very fine
T 80 = —1’— 18 _greined. somewhat dense, wet. ogor.
i | ~ L= 63.5-53.9. Brown silty CLAY, some lenses of
“brown sand, very fine, wet.
n —B< : £3.9-84" Gray SAND. very fine grainsg. }
. L = - - spmewhat loose. wet contact at
- 4 ‘ 64° BES with clay.
é 1§ B54-85.3° Grey CLAY. dense-firm, slightly
;l — ' plastie, dry to sliphtly mpist
N . 7 (MERCHANTYILLE) . .
i 185 -f2 : - -
0 57" Gray and red CLAY. in very bottom of
spoon, (POTOMAC) .

=74 -

|

NI

:} — 765 i
— 78 _

[
w
O

>

T
[ RS

T AR30659¢
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‘ MONITOR WELL .

Well Number MH-D2 g
Coprdinates £E3572 .43 N 438324 .26 -

Top bf Casing Elevation 506.23 feet

Groundsurface EJevation 47 .74 fepet

Total Borehole Depth _B6.8 feet

Total Well Depth _81.539 feef

Date Startes _4/29/90

Date Well Completed _1/30/90

DESCRIPTION :

p-0.7' Dark brown clayey LDAM, high in
orpanics, moist.

D.7-1.2" Light brown-prange CLAY/SILT. low

plasticity, firm, moist. -
4.2-43.8" Light brown SAND and GRAVEL. trate

vellow~-white sang, fing graineg, ‘. .
.*rn 1
3

irgn rich layer, poorly sorted,
|

gry to slightly mpist.

J

la.
T PKE/BKS) 13.6-18"' Orange SAND, medium to cDarse graineds

trace gravel to 0.25" in diameter.

supangular, poorly sorted. moist.

18-23' Light brown to orange SAND, fine to -
medium, some bands of darker orange-
brown SAND,” poorly sorted, lopse, ory.

23-28' Light orange SAND. fine to coarse wi. 1‘

‘;ﬂimsmrs some bands of silty SAND, very fine,

project .STANDARD CHUQRINE
Location OELAWARE CITY. DE. -
Geplogist D, Cajrne
pDrilling Contractor _sJGA
Driller _uoe jJester
Drilling HMethod Hplipw stem agQer
Diameter pof Borehole 412 inches
Diapeter of Well Casing .4 3nches
DEPTH - = BLOW -§ = =P
CONS On DETALL £
N FEET WELL TRUCTION O Iﬁscguﬂf 3 E% ;g
b
— 0 =BT T e
= o q.4 d &0 5/BKE,
—2 v 4
= .c-: A' O.g
o 3 Mo bo
- - A
— 4 ol S L A§>‘
e I e
- AD-' o.; Dﬂ
—5 :'.'; E’. o 4
o, I o
i w - P. @
N Ayl 0
8 'u? '5: 4 D‘-’-’
= b o 50 . /BES-
- . o
— 1 8] :5 :f .;f
o I o BN P- (O
= L% o @ o'
b4 i} & o
—12 od +d U 22.0
ny Jed S 10 :
—14) Ry R P [es
ot I T 7
ol A .
P I
 — i 5 QI ‘l
I,
B > * 2
18 o | Iy
[0f [o 19 R
- o B E BO . KE/BKS
—20 g T
=3 o
= -B
o]
. .r
L o
24 . R

some COarse Sand, poorly sortes,

lopse, Ory.
AR306597
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“’gr (Page & of 3) - : MONI TOJE WELL
i PROJECT _STANDARD CHLORINE WELL NUMBER _MK-03
DEPTH ' aiow | (22|22 : :
IN Feep| NELL ConsTAuCTION DETAIL B BLO -g g = SR DESCRIPTION
—t &=
—=4 15 E 15 | S ' N
. i % hﬂ § 175 |- bxeseks A
IS T -
B L-H
— 2B 84 [oa o
b b 7
— L i B
64 s
o —=8 % B *Li i
) ;: ?% 28-~34.1" Lignt brown to white SAND, medium to
| SIS ] coarse grained. trace quartz gravel.
I _ =0 el P 13 _poorly sorted, loose, dry. -
e Je 0! N
lod & R ' B
L o [
[ A
1 32 2 »
E o ¢ [« 4 v 7
L. .. =, .9'1 'TG b, T
‘el el & )
> het [
34 P ka2 g o
_ e ?_: 3 g 34.3-44" Brown to gark brown SAND, fine to
¥ - : : & .~ . medium grained. rust colored, some
35 bt ,_.ol_ t_:lal:k sand in lenses throughout
:‘. f'b interval. somewhat dense. Ltrace iron |
K x| bae oxide (nhardpan) penbles in interval,
X h: :: moderately well sorted, mpist top
A =38 S g ‘l wet at 41’ BGS.
o [ -
1o SIS i
H " el o 2
i =40 o] 59
G- Q- -
i = ]
: :'ﬂ ‘ﬁ.n
L =42 A
o od  fed —
- it S -
L] N
T laa h 4 B4 By ¢ 12 &8 /150
g 2 Z 1 2 44-44.1° Blatk SAND, fine to coarse, little
- % % . silt, poorly sorted, pdor, wet.
. a8 % % "‘1 44.41-4B" Brown SAND, meaium to coarse graineo,
& 7’ /// 3 trace to little £ilt. satursted, =
..il | _4 _‘4 _},_ h odor, high DVA ~ 150ppm.
i ‘l.' b
l_4R8 ' <
‘ Q 48-53" Light ar: ;
3 g 12 e ight arange-prown SAND, fine tp megium™
vor % 3 |es ) -sese grained. trace to little lenses of
- =0 s 14 o black sang, fine to mepium graines,
. 3 .. Somewnhat loose, ogor, wet.
« .
- o]
—_— Q
=}
— ] % ...
=] @
1= 12 e S3-58" Light brown SAND, fine to megium grained
=" | so [ o moderately well sprted, saturated.
g R 16

bt —- . AR30659g




{Page 3 of 3)

MONITOB WELL

PROJECT _STANDARD CHLORINE WELL NUMBER _MH-D3 ‘ ,
"
DEPTH Esmu Z |2 | 22 .
ELL CONSTRUCTION DETAT s DESCRIPTION
IN FEET WELL CONS 10H L Hcg.um' g g i
—56 S -
L & =
Ky =
SHREEER:
—58 s = S 4 58-53' Light brown SAND. fine to very coarse
) = 2 2% gs o180 grained, some guartz pebbles through
~ e 1= R i ; interval, spmewhat gense, poorly sorted,
& — 5 wet. -
—B50 &% A=l -
$* =
t )
B2 1IN . -
B
B g g AN E3-ES' SAND and GRAVEL, very poor TecOvery.
54 o ié - Ry - lopse. wet. .
& ? AN
B 27 ' 55-B5.9° Light oranpe-brown sandy CLAY, some
e gray-plack lenses ot sancgy CLAY,
— 66 Ej 85 [T |-/0-2 . sliphtly plastic, dense. mpist.
- E5.9-65.5' Orange-brown SAND. fine grained,
grading to a gray CLAY, sand well ]
— 58 sorted, firm, mpist tD wet. - R
- 65.5-66.5° Gray CLAY, dense, slightly ples
70 some red bands in bottom of Spo I
B moist to wet. . . oo
72 -
-
»
—7 4 B,
— 78 -
.78 .
—830 .
—8e .
-84 -
3B
|
b-9

_AR306599
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4' Project
\.‘

~3 Location RELAWARE CITY, OF
- Geplogist _D._Cairnsg
! Drilling Contractor
Driller Jog Jester
B Dr3lling Methps _Hollpw stem guger
! Diameter of Borehple iz inches
Diameter pf Well Casing 4 _jnches

STANDARD CHI DRINE

.- Broundsurface Elevation 52.74_feet

MONITOR WELL

_Well Number _MW-04

Coordinates

Top of Lasing Elevation _55.22 feet

-Total Borehole Depth .72.5 fget
. Total Well Depéh 59.5 feet

. Date Started _4/31/80

_Date Well Completed _2/1/80

—

X les
PTH - e |18 =@ -
ISEFEET NELL CONSTRUCTION DETAIL B\ ohih]-= |E% = DESCRIPTION
¥ g |&>
A
B — 0 T BT F g 0-3" Dark brown silty CLAY. trace brown sang, -
i R of - [o 16 | ga - /BKE very fine grsined. some organics - grass
i [ o4 ey é ang roots at ground surface. brittle, dry.
N I Sy L ) .
—2 ba I ' o
. LT
3 r I = 3-1B" Light brownh to orange-brown SAND. fine
is L 4 =g Fl - } to medium grained., and BRAVEL, trace to
) ol [Ie 020 little (>10X) silt, gravel. predominantly]
o I -éf gquartz, trace iron oxide stmininp, loose,
- il [ o g slightly mpist.
1 Y 1 [ P ]
o o b <
- ba o S o
! ks ey k. o N |
‘i o ud g =3 SRS
. L o 5 e N
J ‘J S E3 :jgz /0.5
hd - [
T —10 .‘af ';: Oc1 - - -
Pl Sl o
. o lvg S -4
- £q P4 g RY |
F I 0 -
= sy s S 2 o,
14 u B 1 a8 2.0 -1 B
= = }g e 4
. bo  fo g pg
e - - Q.
S S~ PO
& 1B [ed  [od -
o o Oo
' el [e ol
) Ea o -
i 18 S ° . |
F . 5 o 18-18.4"° Light tannish-urown SAND, fine tg very
a ke q- 5 70 ‘:ﬁi—m 5 coarse grained, some Quartz pebbles
- P e g - ' and gravel, poorly sorted., loose.
20 e slightly moist. i
3
- = :; iB.4-24.1°. Light orangish-brown (rusty) SaND.
" oD b fine tp megium grained. trace
; s ; coarse sang, moderately sorteg, -
- M _. 1opse., sliphtly moist.
L B :
54 Y | § {78 /o o
—_—
b~-10

S AR306600
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I\

MONITOR WEL

|

PROJECT _STANDARD CHLORINE WELL NUMBER _MW-D4
D Fxy ]
DEPTH % pLow | B £ ﬁ
NELL CONSTRUCTIOH DETAIL DESCRIPTION
IN FEET ;JE___CDUN B ﬁ J
b
—24 = 3 S 78 _qp |24.3-24.4° Light tanfish brown SAND, fine o "|
B Mo I 4 pecium grained. megerately sorted. !
I % 1 1pose, moist.
L o]
—26 > *q 24.4-29.1° Light oranpe-brown SAND, same as ‘1
Py 1B.4-24.4' interval.
L <R3 {
[ Y L3
_EB 3 -’ -
R B R 10 RO i
- v B 2ol -8 . : .
o - o | 5 2g.4-259.2"' Drange-brown HARDPAN layer, fine
30 fad a1 to very coarse, poorly sorted. -
- 14 sliphtly moist. .
- .| .
e ' L“n .
3 il I A 29,2-43' Light prange-brown SAND, fine to
—32 o I medium grained, 2ittle (>1DX) silt.-
TERY little (>10%) lenses of black sand
r te] [ 7 {very fine prained}. throughout
34 e I B | p3 interval, mocerately well sorted, _
gl I ¥ 5 moist. :
L o] -
- o o
AR
—36 oy lea @ -
) o “
= [ of 04 g
‘4 Q.i [
— 3B oL B B
L -y B
- Fa LS 2 1eo -/t
2y [P ] :
1— a0 L% o -
i~ 8 3
- - -
g v 3
b~ 42 Co [P -
% L%
_ :.1 'u.,' Y ¢43-53° Lipht oranpe-brown to light prown SAND,
44 > o * q B 90 tine tp medium grained, trace silt and
- e g 1 black sand, very fine., well sorted.
L F3 ol mcist to wet st 46.5' B@S.
o B
A5 :; ..: -
o b -
- > o
fed [uf
— 48 L SN _ _ -
L - ? e
s [ 10
L ! 7/5 j ‘5\“ 150 a5 . :—/10-50
- -~
50 % 3 .
0.
- / / Y .
3
52 7R )
7 3
B % ,'; 2 B 53-58.5' Medium grained rusty-brown SAND,
7777 { O T fine tp medium prained. trace CDar
—54 70 : :
’ b % 4 2b-4 sang ahg very fine black sand, wel
- sorted, w«et.
—556
D-11

AR306601
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]--\ (Page 3 of 3) TMONT TOH WELL
i § .
"} PROJECT _STANDARD CHLORINE . WELL NUMBER _MKW-D4
" ot = |e
DEPTH - pow | € |3 | 52
N DET DESCRIPTION
a I Feer| MELL COMSTRUCTION DETAILL gcwnr -g g = ._
g
W 3 ____55 [ o
} 58 S - -
I : §3 - 5B.5-B3" Oranpe-brown SAND, fine to medium
- - ; 16 grained. bands of light tp dark
: 80 T ] ! orange brown, some coarsr sand and
X - black sand. fine grained, strong
- & .bgor, wet.
' —62 1 4 | § N
S R
; Q .
= = :§ . S 7 €3-70' Light tannish brown SAND, fine to
&< | S § el medium grained, some silt, trace
—B4 | 535§ 5 ig |08 |y black sand. very fine to fine, well
L R e sorted, dense. wet.
e [ 15 o
L B5 1! 2 | sa [ rors0 -
. « | e7 .
) 3 5
B8 & . '::: -
j _}"70 = - 70~71.1° Light brown SAND. very fine to fine -
- 23 |90 j--|et/se praines, (30X) siit., well sorted,
. - L = wet. ... . -
I — 7.2 - |00 =R (71.4-72.4" Light tan-gray clayey SILT. trace -
- "[{<5X) sand, very fine graineg,
~ ‘friable, wet,
3 7 4 -
% 71.4-72.5" Light brown SAND, very fine grained.
<4 L little silt, gense. very well sorted
ogor, wet. :
~z — 7B -
— 78 o
X
~80 R
3‘ -
4 B2 . ]
b —84 - -
< - F
:‘85 ) |
> B8 §
; : L J
B - -
bit ... RR306602

- el o
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MONITOE WELL

project _STANDARD CHILDRING Well Numper _MR-0D g I
Location DELAWARE CITY, DE. Cooroinates _5B3B41 .80 N 438804,94 T
Geplogist D. Cajrns Top of Cmsing ElevatioDn 25 .36 feet - I
Famnty
Driiling Contractor CA Groundsurface Elevation 23,31 feet _
Driller _Joe JBSEET Total Borehole Depth _44 feet
Drilling Methnpd . Hollpw stem puger . . Total Well Depth _41 fpet ._I
Diameter of Borehple _i2 IDCNES Date Started .2/5/80
Diameter of Well Casing .4 inChes Date Well Completed _2/5/90 l
£ x| S8 _
IIEEF-F:ET NELL COMSTRUCTION DETAIL E,c%ﬁ"r o = DESCRIPTION -
E & B l
pim—— .
—0 = 5. Tqs D-0.4' Dsrk brown silty LOAM. little sanc and ~
- n 3 <= . .
od  [o o clay, high in orpganics, some roots
= B B E y ang pebbles, mDist. .
— n.: s' D.4-B' Brown clayey LDAM, some sand, fine to -
g coarse, little silt, trace pebbles.
e .‘-_. moist.
L4 - 4 }
2
.-.-—S L3 , .-""1\'
- ¢ \
L .
- iy
-
-___8 -D' R R
Mo 4 s ] B-B.4' QOrange-brown SAND, very fine to fine,
5 ?’1 S % 70 »iiifigsm:s little silt. somewhat 1005, mDist.
Ay b i © |B.4-12" Light tannish brown to Drange brown L
—10 gl - SAND., fine to medium grained. SsOme -
- 3 silt, moderately sorted, loose, mDist.
] 2 RS
P
L ¢
—ﬁE kL: -
g
- -“-', i 43-15.5' Light oranpe-brown to dark rusty brown
44 o g 1 SAND, very fine to medium grained,
] g some silt. trace coarse sang, poorly ~
L b sorted. lopse, sliphtly moist.
L=
15 Mo g 15.5-23" Light orange-brown SAND (fine tD
¢ coarse), and BRAVEL, guartz gravel -
L o ang hardpan, trace to little silt.
o very poorly sorted, wet at 1B'BGS.
— 18 s, 3
L ? ; i -
01
= a : éa 23 [B.o|1e.s .
) e i =
—=0 ¥ ?/‘ IR Lo -
= < 4
— / o .
“ % g S g
— 2 / b
},% e o _
R /// Ba 23-28.6" Light tanfish brown SAND, fine to
E | gp COBrsEe, &DmME very CDarse sand ang
L D4 i~ ’%{ 1 e ~ pre/Bes quartz pebbles, very poorly sorted, :
loose, saturated.
D~13
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]--x,*‘ .(Page 2 pf 2) . n‘MONI TOH WELL

5 . PROJECT _STANDARD CHLORINE . . WELL NUMBER _MW-05
..‘ ! E le
' H _ (| E =9
DEPTH | MELL CONSTRUETION DETAIL %c%%“y L8 E DESCRIPTION
IN FEET €55 28
3 |24 . ]
7 g &
, 4 A5 11 |50 [ op®/ae o
.1 L A 'Q..
26 R .
S, ‘
X A
- .0 . )
1 28 - = ~ - . : .
. L. B N 28.6-28.7' Black silty SAND, fine to medium
. 3 11 B0 |-.:-i0.8/1
D il o preined, little clay, saturated.
IS — 30 % I AP s ' : _-
B R sl 28.7-40.6" Light tannish brown SAND, fine tp
<] u T = - coarse. little silt and black sang,
32 t fine grained. somewhat lpose.
. a a ;-s5aturated. . 7
. L .E : N B
¥ = 3 8
34 S 3 & |es 4
g 1= $ ?
ﬁ - ) 'ggﬂ V= i
[9 A=
g"l K =/ - .
we | =] '
e =
¥ = I
- 3 = 5 S i
- = 5 1% [ ¥ |40.5-41" Dark orange-brown to black (Fe-oxide)
3’ 4D 8 =i . SAND ang PEBBLES. poorly sorted.
k _i_ = } _J 5 e dense, saturated. 7
A - =13 ¥ 0 |es Eorto
i 41-43.2' Light gray, with red streaks, CLAY, .
3 =42 little (410X} silt and sand, very _
i 10 fine to fine, plastic. dense,.
- 2 | s0 B/BKS moist (POTOMACD) .
14
—44 . -
'S‘
5o )
Y -
]
4 [ 4g i
';g .
4 50 ]
ffg B
4 =52 o
=d
. F -
‘1.'—5‘4 -
)
. (56 -

[

D-14

N A

-
7,
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MONITOR WELL

r
project _STANDARD CHUORINE Well Number _MK-0B t
Location DELAWARE CITY. DL Coordinates SE3R00 . 42 N 438451490 .
Geplogist _DR.. Cairns Top of Casing Elevation _31.43 fept
Drilling Contractor wCA Groundsurfece Elevatibn _48.58 feet
Driller _uJoe JEStEr Total Borehole Depth _Z0.4 fept
Drilling Methog _HOllOw stem auger . Total Well Depth _B67.28 feet .
Diameter of Borehole _4i2 ioghes Date Started . 4/1B8/90
Dimmeter of Hell Casing 4 30Ches Date Well Completed _4/13/80
b
DEPTH on | 6 25| B2
WELL COMSTRUCTION DETAIL E;M"‘r £ |28 DESCRIPTION
IN FEET = S &5 | &
_
—0 & X == O-5' Medium brown CLAYEY LOAM. little silt,
o 4 g - = - trace sand (fine to megium grained} and
- o ¢ I s ab pepbles, sliphtly plastic. moist.
. b me ed
—2 ra =] )
e o
- ™ ol g
[ ==1
—4 & o=
:a ==
L > ; ~ 5-10° Light orange~brown SAND and BRAVEL, "-,
L M 4 { gravel predominantly gquartz - trace
= o g {% &3 :2;0“5’“5 reddish-brown MUOStONe-NBrdpan, very
" - g poorly sorted, somewhat dense, &lightly -
>4 S, moist. .
N 0 ]
- o o
o SN
10 3 o,
o o 10-20' Light oranpe-brown gravelly SAND,
b ".,'4 “,g § =5 po /BYE coarse grained, gravel — pregominantly
g & g O" quartz, well rounded, moderstely
— 12 - o sorted, loose, slightly moist.. N
- 3 o3 ‘
les j S y
- - . L (=
(% % N : G
3 -
14 4 b O
- LI 5. _
f'c' _bo 7 Cl‘
15 ] juf Sl 2 Obks/axs
off BN i 29
- -~ =3
LI o
1B e - - very gravelly to 47.5'BGS, based upon
o B A auger performance.
- o BN )
-
—20 B 20-20.41' brown SAND, medium grained, slightly °
L ié 80 5/BKE mpist, contact at 20.31° BES.
19 20.4-21.2' Brown CLAY, brittle, crumbly-ory,
—22 non=plastic.
- 21.2-25.7' Light orange-brown to grayish-b i
SAND, fine to mpdium grained,
—2 4 — moderately well sorted. somewhat
L gence, grades to a Coarse gra:xned

D-15
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age 2 01 3 - MONITOR WELL

:l
‘.‘h.cq“l

PROJECT _STANDARD CHLDRINE - WELL NUMBER _MW-06
] = les
DEPTH BLOW | & =8| B2 -
NELL CONSTRUCTION DETAIL EE |Suarr -§ R v DESCRIPTION
_1 IN FEET = E |55 | &
- #24 5] “'sand at bottom, slightly moist
. o % to dry.
E N S I 7 ‘
< LN
i —28 od g 3 | 25.7-40'_ Light orange brown to gray-white -
eml [ iz * SAND, fine to medium grained, trace
- & I o to little black sand (fine) and silt,
'-’; =g ol kg . sOmewnat gense. slightly mpist to
_\.‘1 - »e '.9 moist. . = N
) 1 oy b o
| ." k‘
= Ty
1 30 SIS : .
i E ; :
32 I R _ |
i A - -
. e o
i r R 3
S o b g
—34 SIS y
'} .0.' .h:.‘ E =
3 F P I B 2 ;
—36 Yy A : )
— ) ] "ot
b B o e _ - —
.hl-‘ '6,' i
38 35 I i
. R e L
L o B
! Po  1og _
; 40 SERG ; == 40-40.2' Reddish-brown to blsck PEBBLES, .
L o [e 0 | g2 ::‘3':&5/81:5 (hardpan), hign in iron content.
) >3 3.7 {? R slightly moist.
{ 42 ff.': f‘, 40.2-50° Dranpge-brown SAND, fine tp mezZium -
! > o grained, trace tp little silt,
B oﬂ o' trace black sand, fine greined.
_ A4 & A o | incr{eased moisture content through
B /7/‘ /Z - S interfval, wet at 43" BES. 7]
—d’. o - % % -'g —— e _—— o
Z R 77 B g .
L 45 % % @ s |85 -
* 90 2
el GO
. N
48 ZRZE -
27
w /// A %
T ZB70
g
50 77 . _—— N ]
13 50-51" Brown SAND. fing to medium grained,
k- ) éﬂ trace coarse sand ang pebbles, wet,
] B £3 :
4 =52 ' & 51-56.1" Orange-brown SAND. fine to medium .
- g prained, some cparse ang very Cpoarse
. ~ - sangd, little pebblies in matrix,
{ : =4 % Gense. pgor, saturated.
:'_J s -~
Y '
- 7
. 55 34 N
—

D-16 . : ﬁ*f ‘_““‘ ' '5R305606,.




Pase 3 ot 3 | MONITOR WELL ;

PROJECT _STANDARD CHLORINE WELL NUMBER _MW-06 1 '
- = ey
DEPTH B 2
NELL CONSTRUCTION DETAIL E -% DESCRIPTION
In FEET| , ﬁwl{% Z g = l
—56 g oot B5.1-65' Tannish-brown SAND, fine tD CODarse. -
L : v X some pebbles ang black Band, medium
e 10 prained. strong ogor, somewhat
L -58 : I = 19 gense -~ becoming loose through -
w 4= 3 interval, wet.
u’ —
L 4 =
PE v
Leo| 3| El y -
ne | 1= b 15 !
g wel = 2 2 —
3 =
— 52 g\ﬁ = 2 i1 -
= % 1
B we | 1= “
K= 3
B4 X == h -
o ~ | = 6§5-57.3° Orange brown SAND, fine to coarse
o 1= 1B
B8 1= grained, trace pebbles ang gravel, o
& = 0 e moderately sorted, some iron staining
| _L 1= e i on pebbles, wet.
: il G,
— B8 gg 70 E0/70 [g7.3-65° Tannish-brown to reddish-brown clayey™ -
SILT to silty CLAY, trace very fine
- e grained sand, alternating neds of 1
20 % |00 [iy30/e0 si1t Bnd clay, loose, oOry to ,ﬁ- .
— 51ightly moist. ‘ \\‘
- 59-65.2° Rep anc white CLAY, plastic. dense. .
.72 BS.2-70.4' Light tannish-white SAND, very - I,
: fine to fine grainsd, very well
- sorted, mMOist toD wet.
k74 i
L7 5 -
78 -
—80 .
82 -
— B4 .
o .
— B8 l '

AR306607
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i C o (Page 1 of 3 MONITOR WELL
w Project _STANDARD CHQRINE —-_Kell Number _MW-07
- Location _DELAWARE CITY, DE. —  Coordinates _583937.15 N 438205.85 &
- Geologist _D. Cajrns -Top vf Casing Elevetion _4B.82 feet
F Drilling Contractor _JCA -Groundsurface Elevation _46.74 feet
Driller _uJDE Jester ‘ Tot2l Borehole Deptn _Bi.3 feet
- . :
| Drilling Methng _Hollow stem auger - .Total Well Depth _57.35 feet
ok . - - . - .
Diameter of Borehole _i2 jinched --Date Started _1/48/90 ‘
R Diameter of wWell Casing .4 _jnches . Date Well Completes _4/17/90
R = E o] 2
In peer| WELL CONSTRUCTION DETAIL EX\GiR|»E (2B = o  DESCRIPTION
¥ =0 sl Bl ¥ 7 —=]  T}0-5" Megium brown silty LOAM. little to some
3 L =9 (o g Coarse sand, somewhat fdense. wet-npoist.
Y
- I, 14 ,
2 pa I ] ]
T+ g 1
1 N ¥ = Gravel.layer at 3° BES, based on auger
5 L4 o g - - performance.
- ° -
i v k3
- a‘ &) f‘ 0 15-114.2' Light orsngish-brown SAND, medium
15 o 64 3] 72 prained, little silt and gravel
AR g based on auger performance. well 7
F R A sorted, dense, moist.
3 R l..q *.f ’
L s e,
4 8 3 [3. ]
- P
3 -3
10 ta £ : : )
"F' it B - 2 |
DA of o7 s 3 is2 | - .
L J uol b H 11.2~20" Dark orange-brown SAND. fine to
. =12 N O o -~ CDBPSE Qgrained, trace pebtles and .
: - = g black sand. somewhat lpose, moist.
T Fe Fe < : '
- s Jef
— 14 N I
o. - —
2L s o %
i 2 :
16 o4 3 {eo
- H 7
b 4 5 .
A & 4 - - i
o Las :;
= < —
o ’
f~ . ar Qg
= "?rl
;=20 . .
wd ‘o" 3 20-25.4" Light oranpe-brown SAND., fine tp 7]
- I 4 3 g 70 || brese ' CDarse grainef. some cbarse tb very
: o B R coarse layers of sand, alsp some
‘ d 22, o lenses ¢f brown to black saho
. ?_-f (coarse), slightly moist. ]
[ o
24 >
LT -

M1 - = AR306608




{(Page 2 of 3} MONI TOQ WELL .

PROJECT _STANDARD CHLDRINE WELL NUMBER _MK-07 ( |
DEPTH aow | 5 (52| 2 -
IN FEET NELL COMSTRUCTION DETAIL BeS \COUNT - ﬁ %‘ DESCRIPTION ‘

= = | I
—24 T T B
B wd s S
- g A 25 4-25.5° Reddish-brown SAND and PEBBLES |
— 25 o o i | B7 | pKB/BKB {hardpan), iron rich laver. -
ry 10 slightly mbist tp ory.
o P'
9 25.B-30.2" Light prange-brown SAND., same as
— 2B :‘J 50-25.4° interval. = -
" 4 ~
I ba 5
o %
30 3 .
o S s 2p.2-30.7° Light brown SAND and sandy CLAY,
L A o h gsome pebbles and black sand.
E‘.‘_’ :;f S i brittle. dry. :
—32 ed  [o] -
N v B 30.7-40° Light brown SAND, fine to megium
-] e prained, with some layers of orange
L34 Pa 4 tbrown SAND, coarse prained, trace -
ol 124 black sand, fime to medium greined,
= vd  [o loose, moist.
38 .‘0! ...l v E 2
L i A s -
27T A
] 7K |
38 2 U« )|
ZR7E v
% f 3 .
- ZIRZ7 t
40 787 .
/// % b 5 AD~58.9° Light brown SAND, fine td TOBMSE :
B 77 A £ ez I emn grained. trace to little (10X
3 7 T g N lenses of orange-brown sand and ‘
42 . e biack sang, fine. poorly sorted. -
f_ o ’ high OVA and HNU readings through
L interval, wet &t 40.7° BES.
—44 1Y ] ::-f-:. -
4 s
— 48 Boles [ e -
1 10 .
i — = o
ty —_— <
- P ]
48 3 = g
= oY
- = S
Tl=b s
vy . {— & S
- 51 1= g |98 . |3ors
8% | = 10 . Y
—32 = - -
3| E b e |
- | = & | sz | pevseso
iy — j%
—54 ey E ol . '
L “ = & |95 | oorseo g
56 8 = i S
D-13

- --AR306609




F— ———d

. + -
"%] i PROJECT _STANDARD CHLDRINE . WELL NUMBER _MW-07 '
¥ -t E |l

DEPTH E BLOK | & £
NELL CONSTRUCTION DETAIL s DESCRIPTION

a (W DETAIL =2 OUNT| "2 1= | 22

L = § |go
1 SRR AE 3
4 Loss S o

. % e

- §5 B0 .60/80 |5B.9-50.6" Light orehge CLAY, some sand, fine
~ 15 - ‘to mpdium prained., somewhat’ gense.
N — B0 p” -moist, thin (0.05°) layer with
d L ‘3% - 1030/ - coarse sand at 59.15'BGS.

50 o
) —52 59.6-50.8" Red to light gray sandy CLAY., soft.
sand, very fine tp fine, wet,

" L - . weak pdor. ‘
A — B4 : ' ED.B-51.3" Light brown / orange brown SAND,
_ L very fine grained. well sortec,
4 : : " 'saturated,

—BB . % Augers plugged uvp in bottom, used rpller
.'"'1 N . bit to clean put.

Total depth B1.3' BGS,

. bk7s
]
ol " .
— 78 .
5
4 —80
"E -
% 82
f‘? r
i r—B4
i
- L
;. —-88

D-20 T

; T - AR306610
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MONITOS weELL |

Project _STANDARD CHLORINE Nell Numper _MH-08 ( I
Location _DELAWARE CITY, DE. Coordinates 583842 B9 N 437827 .81 -
Geplpgist . R.._Cairns . Top of Casing Elevation _43.22 feet
Drilling Contractor .JGA Grounssurface Elevation _41.60 feet
Driller _uJof Jesier Total Borehole Depth 23 feet
Drilling Method _Hellow Gtem BUQRT Total Well Depth 21 fget -
Diameter of Borehole _42 inches Date Started .1/24/80 ;
Diameter of Well Casing -4 3NGHes Date Well Completes _1/24/30 .-
- [ P
DEPTH E BLOK | = DESCRIPTION
1w reer| YELL COMSTRUCTION DETAIL 5 CoUNT -é g =
—0 R & oo 0-3' Megdium to gark brown clayey LOAM. some .
ot (o 8 - NJ silt anc sand. fine to coarse grained,
- ~g o % = poorly sorted, slightly moist.
- - A
—2 o =] )
=3 -y L s o]
B 2 B = 3-4D' Orange-brown gravelly SAND, fine o
4 vy S o coerse, trace to little nlack sand, _
[ ». [ o - poorly sorted, sligntly mpist.
£ 14 3]
| HE o
—B IR 5 oy
k| . H
i o S D o '
‘8 o) o, X .
[} L% 14 =)
- S, i p Cporess
0 g v 10 . .
—1 ol :5' 10-10.7" Oranpe-brown SAND, fine top coparse,
B e [vd R trace to little black sand., fine.
@ a g % somewhat dense, moist.
— 12 e .""n - 10.7-11" Light tan to orange-brown gravelly M
bl Bl R SAND, fing to coarse, clay layer
-~ = F . & st 40.5° BGS. some 5ilt. slightly
3 moist. . ‘
— 14 3 ot
gt I Rt 11-4B.4" Light oranpe-brown SAND, fine to
o nel ) cbarse, little to some silt,
o & o spmewhat lpose. uniform theoughout
— 16 . :“ interval, glightly moist. -
i I,
g -2
18 I - i .
° 9 . 1B.4-23" Light tannish brown SAND. fine to
d .
- L 4« |85 'P‘EIB"B medium grained, little black sand.
20 - o 4 sine, well sorted, slightly moist.
- ‘-
lo o
=~ - F‘.
- I
B s g 5 co BK;( 23-34° Light brown SAND, fine to mecium '
.24 y L - pRe-1.5 grained, little orange sand layers S
thrpugh interval, trace silt. loose, ,
D-21

AR30661 |
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o (Page 2 of 2) MONITOHR WELL
P agE o
u PROJECT _STANDARD CHLORINE . WELL NUMBER _MHW-08
. DEPTH » Zleow | 5iSgisE
TION DETA = DESCRIPTION
v pegr | MELL CONSTRICTION OEFAIL B Ko -g 52 =
_j "'*_2‘4 amtP 7 65 | m{ increasing moisture content through T
wd o 7 e S interval.
S I S B o
P =28 bo g D S - ]
i e o @ N
L % B el
ed [¢4 % N
o agd @ Sl _ - - -
7 =B ol o) S 7 S
. X b g DO
i = bol P E 70 et :
o B ot CEON )
_30 9_1 c . -
. SN
3 A oq v L
-32 % (// > B -
a2 fl ZR- )
; L % Z R o - - .
B 7 é g 1 S
— 34 ZR7B: g |88 |:-iIBD/MI34.38. 5" Light orange-orown SAND, fine to .
A ZIR g S _ ., tbarse prained. trace silt.
"E r ax s B o Sl mogerately sorted., wet at 36.5°BGS,
. o e odor. _’
i1 . i
- é £5 [o=1 §/10 13B.9-45.5" Light brown to prange-brown SAND,
. 5 s _ fine to cobarse grained, trace silt
? — 40 - BN gravel. moderate to poorly 7
4 - sorted, wet. .
TIE k
N S = '
. $ = STl
. = .0 ‘
= 10 o 4 ' .
— 44 sq = E 19% 78 | Yo1sm ‘ i
T3 = "
oL RSN PO o
ok 45 ga = 3 ,70 +-1/5 45.5-458.5' Drenge-browh to brown SAND, fine
0= " 191 ~to medium grained. some silt, 7
¥ L &% - E ] somewhat dense. wet.
;, P = ; 45.8-47.3" L.ipht brown SAND, fine to coarse
] — 48 o 1= 3 d e grained., trace silt, poorly soried, -
2 = 15 wet .
.o v = A L
x o -] 12 47.3-50.32" Medium brown SAND. fine to medium
3 EB0 S |= - b/12 grained, trace tp little silt, N
o _11'_ - 7 ’ trace pebbles, poorly sorted,
- _— . - lopse., wet.
T L =0 :5 20 -5 |S0.3-B5° Bray CLAY. some (25X} sang, trace _
}1 orange-brown clay (thin layer
ok, - -0.1"), somewhat pgense, plastic,
- B slightly moist (MERCHANTVILLE .
"m54 O | -8 : -
a 1 11 =
- m~ -j_-
-53 - J
L : 1
D-22 ~ ' '
AR306612
} -
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MONITOR WELLlﬂl

Project STANDARD CHLORING Well Number _MW-09 1 )
Location DELAWARE CTITY, DE. Cpordinates 5R3P78.01 N 437833.3 i .
Geologist D, Cairns _Top of Casing Elevation _47.45 feet I
Drilling Contractor G4 Grounosurface Elevation 43 f :
1
Driller _sJpB Jesier Total Borehole Depth 50 feet . I
Dri113ing Methog HRllow stem aygen ___ Total Well Depth _47.42 feet .
t
Diameter of Borehple _i2 iNCNES Date Starteg _4/14/90 I
Diameter of Well Casing -4 3dnghes Date Well Completed _4/35/80 , |
-t = e '
DEPTH - E BN | = _
NELL CONSTRUCTION DETAIL S [CGUNT DESCAIPTION
v FEET s 5 12 B 1
—0 & ) 3 0-0.3° Light to medium Drown sandy LDAM, some =
rd [od 55 BXE/2 organics - leaves, roots. sand is
B g fuyg fine to medium grained, well sortec. .
> = f[» somewhst lopse, slightly moist. _ :
— :n :a Ll -
] I Mg 0.3-5°' Dark brown to black clayey SILT. rich
- "1 [.3 in organics, somewhat plastic, moist. }
4 "'.‘! I~ 1 -
oo v
B ::.'_ ry 5-10° Medium gray silty CLAY. some
kT Ted decomposing wopd fragments. slightly -
—5 :‘l :. % g0 BKE/E0 plastic, soft. moist. ’ )
. b 2
- -
o o B oy !
+8 =) 15 -
: oy (e
L Y R,
o |- .
— 410 o T . -
,g,: F;. 2 10-15' Gray CLAY. very poor recovery.
- SESE i 10 -
S LS 2
—1F LI - T
L P IR S :
el R3S
14 i SN -
™ -
4 » o
B b=l " 15-20' Orange SAND, fine to cparse grained.
et T g - trace very coatse sand, trace Dlack _
— 16 :‘ :.l H 30 :5:5/1 mecium grained sang. poorly sorted,
L o] [e somewhat loose, dry.
vy _ o3k, Y-
= 1 8 Lol -
w4
L o
—20 £ 20-25" Li ‘ ' -
P 5 ight brown SAND. fine to meu;uT .
o d S grained, trace medium grained blac
I~ :I § &3 ...,Lraca/ara sangd, well sorted, loose, Ory.
—22 iy . .
l.. t
= vD.‘ '
[+
-2 4 m_j__ —_
D-23 AR30661(3




]‘"* (Page 2 of 2]. ' | r jMONI TOR WELL

E-N
PROJECT _STANDARD CHLORINE WELL NUMBER _MW-08
- | =3 XY
DEPTH BLOW | & = ' |
NELL CONSTRUCTION DETAIL gcouur - = DESCRIPTION |
, IN FEET == E =
] 24 I i
: o B R l .
. ol od
- T °7.ﬂ ? P : 25-25" Light pray-white SAND, fine to medium
; 7 grained, with some lenses of orange-
— =B Z % X : 85 prown and black SAND. well sorted. ]
/ / 3; somewhst dense, dry to slightly
- 7’ % . moist.
™ B .
22 703 -
4 ZR7E
ZIR7Z B
30 ZRZR -
2y e [ |
] L . 10 85 |-l BKB/BKS
10 e
—32 : - 7
HE, Lo
34 i _
B - s 35-40° Medium orange-brown SAND, fine to
- 385 7 R medium grained. trace Black sand. _
g o fine, well sorted. wet a8t 23B6.5°BGS.
v3s ] P & ‘ ]
=L :3 = XU I
S =R R S
.} _aDb :s‘ 1= % S .
. A I ) 5 A~ 40-45" Dark oprange-brown SAND, fine to metium
4 be I g - grained, some fine tp very coarse
- . Bs O o 52
we | = 152 o sand from 40.2-40.8°86S, poorly .
- 4D §& E E R _sorted, trace pebbles, somewhat N
H o6 b=} ‘e loose, ssaturatec.
¥ x — + -
SL REE 9
sal IIE s -
S N = -l B - .
PR ) — o R
3 -G — . 45-47° Light gray te orange-Srown SAND, fine
45 — %g g0 |0 4 to cocarse, some coarse tp very
X = 2 Y coarse sand, trace black sand, fine,
A L _L — : _ somewhat lpose. saturated.
3 =1 x 10 : :
3 48 1D 47-49° Dark pray CLAY, some very fine sand
— 2 |70 §/BKE ang silt, sliphtly plastic, slipntdy
14 mopist to ory, (MERCHANTVILLE] .
N | S . .
¥ 18 {100 6/Bk5
2 —50 43-50' Dark gray sandy LCLAY, little (>10%)
. silt, sang very fine to ¢ine, —l
. — . angular, dense. plastic. slightly
3 moist.
, 52 -
. - ;
-S54 .
(;
. -s8| ' |

p-24 Tff AR306611L
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MONITOR WELL

SE30R7.06 M 43757&55&- B

Project _STANDARD CHLORINE Well Number  MK-10
tocation .DELAWARE CITY, DE Coordinates
Geplpgist _D. . Caifns Top of Casing Elevation _48.16 feet
Drilling Contractor _JCA Groundsurface Elevation .46.23 feet
Driller _upB JBgiecr Total Borehole Depth 43 feef
Drilling Method _Hollow gtem SUQRr . Total Well Depth .42.0 feet
Disneter of Borehole _ig inChes Date Started _E/25/90
Diameter of Well Casing -4 3nches Date Well Completed .6/28/90
DEPTH E oLow | G || 5%
I FEpr| YELL CONSTRUCTION DETAIL B CoUNT s % DESCRIPTION
=] =
dq
— O ) 7Y 7 -
= ¥ -
L [ LY.
" .ﬂ
—2 rq
- i
A I e
- L
4 S
. b3
1 o
B o 4
!-‘! » L
L Y
'__B bq b"
[od {od
- o o
- [+ ®
10 !‘% o B
;: ;: g " 10-13" Red-brown SILTY SAND and clay., soft.
L 4 f[od © 13 _ mpist.
;' :1 Y it £BKE
—12 iy
b .- Tl
- - Ty hmr
"ed lod s 43-15' GRAVEL layer. ory.
14 S A
- a3 A 23
) 8] g o 15-17° Light brown tp orange SAND, medium to
- Fed [ud 100 O of -/BK coarse grained, some gravel (310X) up
18 :. :, { o'.(i /B to 1° in diameter, loose, OFYy O
L - [y T slightly moist.
LY °
18 5y e O
led f[of Cg;
— I q - .
20 F S S o,
;7 b & 5 o 20-22°' Light brown to prange SAND, medium to
R //’ * § go P. () -rexs coarse prained. gravel (%) up to 0.57
jj [~ 5 6' in giameter guartz, subrounded. SCMWE
e v S o lignite. lopse. moist.
| |
3 o
L _ 7 2 o
24 /3 /7N ©

D-25
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MONITOB WELL

Y,

PROJECT _STANDARD CHLORINE

WELL NUMBER _MW=10

AR306616

DEPTH BLOW .E = g
In FEeT | WELL CONSTRUCTION DETAIL B |cOUNT B § = DESCRIPTION
e — .
™ ? % 3 25-27° Light brown to orange SAND, same as
] -1 é ? ;33 B0 above, uniform prade, some lipnite,
. ist. .
) / / 3 mpis
: 2 A ~
‘1 28 '
r“ —30 3 [
4 F 2 | =0
3 -
32 -- e
—34 -T-i-gg ¥ '
o= o
: - v [of=f N
] =T » y 25-36" Same as above.
. 238 36 =] ® - e Co
36 kﬂ‘ C1=] % g e ,_":'n/m-us 3B-37° Light brown to orange SAND, mecium to
E’% Sl=) cparse grained, loose, wet.
S =
xy 1= '
. iy P22
SANE
[‘ = (=]
A ab| REi= a0-dt 7 Ls
4 Sl 7 : -41. Light brown to orange SAND, coarse
B . 1=} 1% 100 | to medium greined, loose. saturated.
=l 10 .
i ) l - 5 . - 41.7-42" Dark pray CLAY. very stiff, silty
g =0 I [100 7B Clmy, moist (MERCHANTVILLE) .
. - 42-43" Dark gray silty CLAY, very stiff,
44 plastic, moist (MEACHANTVILLE) .
T
3 -
wd
46
i) L
3 Lus
% 50
T
N =
. -
g8
. -58B6
Co
D-26 B
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MONITOB WELL

*

Project _STANDARD CHLDRINE Well Number MR-
Locatson _DELAWARE CITY, DE. Coordinates ;4 4
Geologist .D. Cairng, L. Lewjor Top of Casing Elevation _23.48 fgel
Oriliing Contractor JCA Groundsurface Elevation 54.97 fept
Driljer _JOB JESher Total Boreghole Depth 148 feet
Drilling Methog .Mud Rpkary Total Well Depth _136 fegt
Diameter of Sorehole —Z.7/8 INCHes Date Started _2/12/90
Diampter of Well Casing _4.1nghes "Dats Well Completed _2/24/50
) - = lo
T o =5 .
zﬁzgr WELL CONSTRUCTION DETAIL E&% »«g g = DESCRIPTION
—0 =] ry ya 0-2' limestone GRAVEL. area has been excavated”
i o 4 S o ang filleg in (depth based on bit}.
:“! [] [
—2 . o 2-10' Orange-broWn SAND, fine to coarse grainel
L .‘;: e some (20%) sil:, little pebbles, gravel
o 2 Sl layer a2t 5.0' BGS. poorly sorted, moist.
— 4 A R -
s - 0 1o
- {2 s
—5 o9
L N
r *q :::.'::
-8 =, o )
o e
- P ST
-y f.'.f.
—10 y 7 o 10-15" Lipht brown SAND and GRAVEL, little silt
B [ 3 N 3 |27 Do sang, fine to coarse., pOOr FECOVErY due
N < ] g to oriving a piece of gravel., moist.
8 v i} o4
—12 4 N Ry -
i SIS - O
—h' o 3, CO.
iy L3 .
-1 4 J ol . 5 - .
" o iy b o 12 o-d.
RS %6 20 NN /BB [ 45-p5° Light tannish brown SAND, fine tc megiue
L 15 2 I grained. some coarse Sand with pebbles
TEET in top of interval, little silt, poorly
L [ - sorteg, moist.
o ..b.a
-3 =) 18] X
PQ.' '0.‘
L. ﬂ' .u. .
20 o T .
o.' a:-. 9 B
- [6q4 fus ﬁ 57 |- }-/BKE
[ A 11 K :
_22 : : N .
M ‘5
be| fa
- -] .D‘
bo -b‘ -
[—24 -
D-27 AR306617
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 MONITOR WELL

PROJECT _STANDARD CHLORINE

..WELL NUMBER _MW-11

Zloow | B (|2=| =2
DEPTH | NELL CONSTRUCTION DETAIL é%lﬁﬂhT - (B = DESCRIPTION
ey IIN FEET =5 S &
i
LA -
-2 4 =, ’ED .
T gf i |20 25-35" Light brown to lipht tannish brown SAND,
: _ o 2 fine to coarse, little (10X silt, i
L =25 e poorly sorted. somewhat loose, less
& percentepe of toarse through interval.
~y r ~ pogr to moderate sorting., mpist.
] i
-~ L
— ‘--
b
T F30 s , N ) il
) b .
Y i .
-2 o b‘-' 13 3z S m
a2 3 = '
Pl 3
3o o,
34 b o
1 % ;
; - > g |5 35-40' Brown SAND, fine to megium grained,
4 L&BS o 1 _trace coerse, mooerately sortec. B
b.c somewhat lpose, moist.
IH f: - |BRAVEL layer at 37'BGS - based on bit
1 338 L.L w\‘ performance. |
- X ~
- h‘-‘ a
; . o @
i — 40 AR L 07 40-45" very popr Pecovery - orange-brown SAND, T
Yy S 17 5 fine to medium grained, somg silt.
B 6 ¢ S, §; little coarse sand - probably pushed
42 £ gravel, moist. a
S 6 :
$ u Q.
-
5 44 P .
: By
=T o ” 45-52° Brown SAND. fine to medium grainec.
ol i? little silt, little to trace very
L 45 , 40 .
) s 2 $ fine sand, trace pebbles. moderatéely
gL fe sorted. wet.
< F
aJ o RATER between 42-45' BEGS.
-8 = =
<
- i
i B -
2 o
4 Lo -
o i
Mo 5 -/-
- u :- 12 o /
’ _ P 17
s RS g 3 Tl 52-B3' Orenge-brown SAND, fine to medium, 7
) L ¥y o 0 es | des ey with some 1ight tannish-brown SAND. fine
-, T F e g 1 to medium grained. some silt. little
54 b . ’ to scme coarse sang ang pebbles _
i hm 0 - (increasing percentage through
- o 8 leas el 5 interval) . trace mica. poprly sortesd,
. g ‘ wet .
-58 1 i
_ L

- AR3066 8
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PROJECT _STANDARD CHLORINE WELL NUMBER _MH-11 {
Y.
= E |2z = ~
I;w;&mq NELL DOMSTRUCTION DETAIL E“B&R‘ -E g E DESCRIPTION
—36 & : o -
o . RN
- S
X
—-58 Ry -
b -
=
- o
L
s
50 o ; -
- 13 !
L e £ |37 ;
L. 14
~62 8 -
i
o~
- . - §3-E4°' GRAVEL layer - based on bit performance,
sS4 Iy = alsc some prange cley in matrix. .
L >
:_- BE4=-74' Dark pray to pray CLAY., some silt and
- i, T S0 /1 fine ssng (25% each). sand micacepus-
Wy e iz very fine to fine, plastic, firm,
—B56 NS > moiSt (MERCHANTVILLE fm.) . -
i W 3 B 1o -
WA, 50
_68 . -.a —| -
e b= B
L o)l b [ss
s 3 iz
- Pt - Y o
70 &) & ) ™
- Sy 12 |10 :
. o B oV B 14
. L% L -
I § 1
L I 4 es
ra B2 S : .
—7 4 o :
o o 4 = 74-74.3' Dark gray tc black CLAY, trece sand,
L o ..," ég 70 = very fine greined, high plasticity.
[ o] [ i = soft. moist.
76 I 74.3-78° Light gray SAND, very fine to fime -
1, [Ce ’ grained. and CLAY, little silt, sand
B o :.‘ = and clay alternating layers, Clay -
-a F1s — dense, plastic. slightly moist to
- . * o moist. R -
hal R
~ g 12 o 78-82.75" Gray silty SAND, fine grained.
u (% uniform, dry.
—B0 ol I .
L -~
- * g
= ra| Ka
oot i
—BE 'o. Pn.“ -
r | - '
- - - Y s0 { . BR&/BK5|B2.75-B4° Black SAND, fine to medium grained, -
a *q k3 i no fines; moist.
e £ £] 13 F- -
- 'Q: B = Ba-BE.7' Lignht gray CLAY to 5ILTY CLAY, stiff,
L . o g 173 20 PEERwi/BKG hiph plasticity, moist. . .
of [ 2 =
96 rd g —
o b.‘ i
. fed  [od € |gs [ po/brs|B5.7-88.6" Lignt gray to black SAND, fine t
[ a-g 3 e medivm grained, well sorted. moist.
- 58 —_ '
D-29 AR306619
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2’ . i p— -
~ ) :
] ,
-v}' PROJECT _STANDARD CHLORINE  WELL NUMBER _MW-11
4 . » = o
. - &= =8
DEPTH | WELL CONSTRUCTION DETALL E BLON | 2 & DESCRIPTLON
. (i =
IN FEET == £ 55
/,'.!-
.} —88 e =y . T
fed [ § 8o BB.6-BR.1° Gray CLAY, stiff, plastic, moist.
= S, f2 B9.1-90.7' Gray and red mottles CLAY, stiff,
: 30 Y = “low plastirity, ofy. 1
3 =) -
L Pel O i |es 90.7-95.7° Light gray to gray CLAY tp SILTY
ey e 33 CLAY, stiff, glightly plestic to
L.O2 i I non-plastic, trace red mottled in -
:; Ry fl7S bottom 0.7°, slightly moist to dry.
. r. g 100 . . .
L - ‘ h
L I <
1 24 v o 5 N
ik vd fd ~ j¢ 100 .
- b o P 4
el o, § Z .7-8B.25" Bray silty SAND ang gray silty CLAY|
vd s < 12 sang very fine to fine grained.
Al I o £ |70 . .clay- stiff, plasic. moist.  ~
sd B4 S 2 .
hat f 5 - -
©o 1 12 898.25-~8B.75' Light gray SAND. fing to medium
s{ [s i | 90 - grained, loose, wet,.
g - LN -
"'éq ' é. 2 98.75-101.75° Gray CLAY. some red bangs. dense,
o 10 ‘ il plastic, mgist.
) & 4 tiap
b b gg 1 } -
A Q!
oq |9 101.75=-402" Light gray SAND, fing to medium .
b-‘: :’; 22 grained, same as 98.25-98B.75".
s e 1 i |t 102-10B.2° Gray CLAY to gray SILTY CLAY. trace
% 104 ' q [7 vands of sand (wet), clay - cense.
1 g g 10 stiff, plastic. moist.
i "o ") L4 15 -
- ? ? - 18 100
’ B
. 108 ? ? - 1
: ZHZ i
o aF NE)”
108 707 -
- % /// 5.': 15 10B.2-308.7" Light pray SAND, fine to medium
3 - ’& % S & 100 grained, well sorted, loose, wet.
~ L0 //// 7z 18 10B.7-110" Light pray SILT and CLAY, some sand,|
- 7 // 2 10 fine grained, stiff, plastic, moist.
Tk /f/ Vé 1 110-110.4° Bray SAND and CLAY. dense, plastiz,
: 2b moist.
2 La4p 727, ) 1018 i
gD 11D0.4-110.8" Light pray SAND, fine grained,
. F - 3 | s _ lpose, well sorted, wet.
C Laqa g > 110.B-122.4" SAND ang CLAY, same as 110-110,4° |
» ‘J “ & ; 112.4-125.57_Light gray-SAND to SILTY SAND,
r G 25 100 . fine grained, well sortes, firm,
¥ 118 S 67 moist .
- 2 53 145.5-216" Lignt gray to red SILT and SAND,
1 ;g E; 50 some gravel, poporly sorted, loose,
- B2 moist.
) —118 i . TT - } .
: 7 i 11B-117' Light gray SAND, fine grained, some
_d ;_ 59 20 |- Bes/Brs red-orange bands. stiff, wet.
120 5 . 117-130" Brown to brownish-white {(buff] to red
- SAND, fine greined, spmp MEOium sand, |
L little i1+ _roence-g+i¢f  mnigt J
i D-BO -
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MONITOR WELL

PROJECT _STANDARD CHLORINE WELL NUMBER MH=it { ,
T L
DEPTH DETAIL %ﬂ Elgi e DESCRIPTION )
TRUCTION [} :
IN FEET KELL CONS TI . ﬁwm_,unr —% § E
—120 - £ .‘::;'—:LB i -
. - gé 0 |iiiKe/BKS:
4122 - -
[ ]
- 1007, 4
—124 -
7
u no/p.zﬁ
126 = -
, 1= g
- T Sl= § LUD?.!
_ 128 s 1= 2 —— .
= R 2
- %E =13 8
—130 E’a é p 430-133" Reg and white CLAY. some silt. high
20 - &1 plasticity.” stiff, moist,
r x4 — g%
-132] 33| = — -
Pl B
B a& . ngg‘é 133-435" Buff brown SAND, fine prained, we
134 S sorted, lopse. wet.
- 5| -
- ‘l— - MER/.5 ;
— 138 : -+ 135-140.4° Lipht gray and red mottled CLAY.,  ~
B 500/ . 4 very stiff, low plasticity. ory
438 -
‘ ag
F)
- £
X BO
— 4140 -
3 140.4~148"' Red, green and brown mottled CLAY
- 45 with some SILTY CLAY, very stiff.
442 b0 plastic. meist. )
U
" >< i
4144
5
3
B 4
4
— 146 .
&
L il Bl 6/BKE
Ad
148 END OF BOAING - 14B' BEBS.
~4150 .
— 152
D-31 _AR30662!
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- {Page 1 of 5) MONI TOH WELL
1 ) Project _STANDARD CHUORENE ‘well Number  MHW-i2
S Lpcation _DELAWARE CITY, DE i Coorminates _S5830095.1% N 430558 .09 £
- Geologist _k. lawlpr Top of Casing Elevation _55.78 feet
{
i Drilling Contractor JCa Groungsurface £levation _53.7¢ feet
Driller ..o Jester . Totsl Borehple Depth _148 feet
T Drilling Methog .Mud RoOtary " Total Well Depth 140 feet
* Diameter of Borehole _7_7/B inches Date Started _6/12/90
‘-'E Diameter pof Well Casing 4 inches Date Well Completed 6/20/80
¥ > o '
EPTH = =%
o Feor| WELL CONSTRUCTION DETALL gc%u% < § & DESCRIPTION
.-D _ - -
) ff,_
|
I
= b
Tr %
¥ v Y
@ ] ‘.:
_0_.
3 ‘ ,
ﬁ' ey " §-7° Orange SAND with 20% GRAVEL (up to D.57
Vo % é < 1 in di t 3 i
b g o ; 25 IO oBe/3n ismeter), coarse to medium greined
wk Fﬂ ;? o 4 ssng, subrpunded gravel, lpose. moist,
e 'f: o .
boLlg T 5 P O :
i 0
: i g o
° D o -
i -4 gy = .
; oE 13 10-12° No recpvery,
ioL 2 3 B 1o -
-y —1z2 s o -~y
: ke ) =]
LF [ 2 > o
i Q.,‘ 5 o ¢
-1 % o
A s o e
g 0 o 15-17" Light brown, SAND and GRAVEL ( up to
3 15 Fo% 0 | 5 |© weee 1" in diameter), sang- medium to
> 13 «! ° fine grained. sub d
e 10 a 2 graa . subrounded gravel,
w | o. o moist .
Y b2 o
g 18 1= - |50 P Omis/es
o o] o
- o o - - -
73 ° o _
o s
o 20 ry 10 e 20-22° Same as above.
.7 10 <
. T 6 3 |50 b 6/BKE
, 9 10 o B
: -22 e o -
;. :a 5
- - {;o o o
lo d © 4
-24 - - o
[S—
D-32 o
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MONITOR WELL |

[ .
PROJECT _STANDARD CHLORINE WELL NUMBER _MK-12 ( l
J
E e =F N
DEPTH ON s=
TRUCTION DETALL s DESCRIPTION
IN FEET NELL COMS ‘?‘:%UNT 2 g E
b—c 4 E
: "
- o - 25-27' Light brown SAND and some SILT, megiunm
=3 i:. E to fine preined, stiff, uniform I
—2 .0 }g grading., some specs of lignite. mpist.
- o - — -
-
_.
B o
A -
-
—30 *
3 1‘
- 12
= - 1
M= 15
—32 gt .
L-3
L o
34 -
=
N f: " . 35-37' Light brown to buff SAND and some
- S - SILT. coarse to fine prained, dry.
35 Ry ss - .
N 14 oo
- ‘o' - B &
38 v
E
" ;
]
—40 :: § EE 4D-42' Np recovery.
- g 0 BG/BKE
Y- S 8 ,
—Aaz2 1=
L
- '.-
44 *
P
i ! 45-47° No recovery.
— 45 .'" - 0 -1
i 2 g, - 47-49° Light brown-orange SAND and some
‘ 40 GRAVEL, megium to coarse grained.
—48 Fg- %8 0 :;:OGHHBKE lopse, wet.. .
- L s o
1= b
50 - AO
o~ '.cx [=]
e 2 o .
52 Py ° 4
»-‘. o
B [ P O
. ) 1
—54 :_. (=2
¥ £ = 9
- o ' : ,
= ) 30 e 55-57' Lipht brown-orange SAND. stiff,
.55 F A 32| BO |l pRE/BS medium to coarse grained. moist.
D-33 -AR306623




CMONITOS WELL

i
o {Page 2 of 5)
| j PROJECT _STANDARD CHLORINE WELL NUMRER _MW-12
i
i - = E oy | =2 _
N reny | WELL CONSTALCTION DETAIL Ecﬁ&% g g = DESCRIPTION
-» FE & s
.y S —
1 <4 [a: s | %1
R I X s
. Lssg ke Ry 205
» l_. . s, .
X o) 8. e
[« [%: e '
-3 YRS e
+ —80 ‘o) 5 S 60~62° Light brown SAND, medium to coarse
. | :E :.- 1? oo | xarees ggg;:en. stiff, some lignite,
I;-'D. = gdf - :: - .
" —52 g I Ay P Sl §2-64' Light brown SAND, medium grained,
. Pa] o e uniform, stiff, moist.
E cER o .
.. B4 e B = : B4-66' Reddish (oxizized) brown SAND, medium
{ | - h 51 50 6/BXE to coarse grained, stiff, mpist,
[ e &) i A
' Rl IRy Ei
—56 rd B P m E6-6B' Sawme as above.
o T sq  [os 3 |s0 B/BXE S
i LE a-
: Fal  Ja =
SR ot =1= va (62 po 6B-70' Red-orange SAND, medium to coarse
o, ] e % graines, stiff, moist.
S P F - o .
T, L N
o B al e m 70-72" Dark gray CLAY (MERCHANTVILLE fm),
. o Ba ™~ a7 plastic, mpist., 2° of pushed
, T =] B § 43 > S/BEE rock st the end of spoon.
72 o4 s
3 - D
o L Fo 'e e
g i 5 -
. .
; =74 3: »z 3 - 74-78' Dark gray CLAY. poorly praged with
' B Lo, 10 ot some silt and sand, dense, stiff,
. A, 2 | O S moist (MERCHANTVILLE fm).
1> -3 =
T —78 b=| = 7 76-77' Dark gray CLAY. (MERCHANTVILLE fm) .
" - - g
ST =1 i |3 /BE177-78" Red ano gray CLAY. very stiff. dense.
_-g bel o 1 meist (POTOMAC fmb .
- o T 3 |78-80" Reo and light gray CLAY. very stiff.
1 - o 13 | 45 | B/EKS gense, plastic. moist (POTOMAC fm) .
.11‘,. o s g B
] —EB0 S R : BO-B2° Rer and gray mottlec CLAY, very
. | > f 18 100 £IBKE stiff, dense., plastic. moist
5 Iy i {POTOMAC fm) .
¢ 82 AL ” B2-B4' Same as above (POTOMAC fm) .
- rel e i |es §/BKG
o 3_ f';_ 28 )
—B4 : g 0 B4-BE" Same as above (POTOMAC fm) .
Wk b L
L o o & |10 /BSE '
“ e [e B3
55 T
1 . I - o
3 L . - . ) ,
ST oy B7-80° Lignt brown and redtish SAND, megium
. Lre ] to coarse grained, loose, wet.
1
D-34

‘LJ'ARSUSSZQ




(Page 4 nf-S) | MONI TOQ WELL

WELL NUMBER _MHW-12 ‘

r
m

PROJECT _STANDARD CHLORI

. = je
135’% WELL CONSTRUCTION DETALL %%}’& -§ g % DESCRIPTION
—B88 — -
i . 3 S .
" o Sl
N =Ts) " ¥ 100 | BKE/BKS _— : -
e 1 g0-24' Light grey angd red CLAY, stiff. with
*‘ N 1* seam pf 0.25" rounded BGRAVEL,
. o d 3 mpist {POTOMAC fm).
. 4
—92 o, 94-892° Red CLAY, stitf. gdense, plastic. -
S % moist. '
- I..._ L]
P A . Hoo/.5 §2-53' Gray and red CLAY. dense, stiff,
.24 :‘-' - moist. ' -
! ‘: § gé $3-84° Light gray SILTY SAND. fine prained.
ha 8 100/ .5 mpist. —— .
—S6 ” f:: g4-gE* Light gray SILTY SAND, very fine sand, -~
y u_‘l Eﬁ stiff, vniform grade, moist.
‘“ Ayl 1 95-08°' Light gray SILTY SanND, very fine
o o . N
—S8 bel P g greined, uniform grade. wWeak -
o, B % s tementation, mpist.
L «d fof 100 E A
TR 3% §B-400' Light brown, gray and red silty SAND. B}
100 - ol _w very fine grained, lenses of fine _
A ~& 3
Z % 3',,; gand., weak cementation, moist to wet.
- 7 % £ 10 S| 10p-102° Dark to medium gray CLAY, stiff.
102 é % with some silt, moist. ™
% ///; ] B 102-104° Light grey CLAY and fine SAND, '
o / 77 Sé 100 B PKR/BE, lenses pf silty clay, stiff, dry,
4 apa % % e 20 up to 0.25" thick, fine sand and
1 ? % ] 7 - 531t between clay lenses, moist to -
% wet. ’ !
L 7 Ao H
7777 %§ ® 104-108" Dark d ish SILTY CLA .
/ / 8 rk gray an reddish SIL CLAY.
—108 ,4,‘ "//’ e - very stiff, low plasticity, dry to - -
/ / o moist. .
)]
- S
é é # 106-10B" Derk and lipht gray SILTY CLAY,
-108 777y very stiff, plastic. 2" lenses - -
é é of fine sang, moist. ) 5
- % % B 108-110" Light gray SILTY SAND, fine grained
—140 4 ZIR% sangd, loose to stiff., uniform
4 X " grage, moist, B
F:
- P 190-112° Megium gray SILTY CLAY, stiff,
442 45 with 3" lenses of light gray
" SAND, uniform. loose, dry to wWet. -
5 4 412-414° Gray to oDark gray SILTY SAND and
31‘) CLAY, interpeooded fine silty sand
1414 by snd silty clay. firm. clay- mpist, -
'& éa sand - mbist to wet. . _
'g 100’ 414-1416"' Same as above.
- g
116 ; [ o8 146-41B' Light pray silty SAND and CLAY, .
L : g fine grained. loose. uniform grade.
i with two lenses of Oark gray clay
148 k approximately 3" long, very s:iff..
dense, moist. t
G ‘
r ;0 41B-4120' Gray silty CLAY, very stiff. cense. :
— 220 1 2 1ow plasticity. one 2° lense of
moist fine grained sand, light gray.

D-35 AR306625




" &
MONIT
a5 0f 3 MONITOR WELL
‘1 ) PROJECT _STANDARD CHLDRINE WELL NUMBER _MW-12
NM | o) o E (2o =%
L ON
OEPTH | wELL CONSTRUCTION DETAIL B/ Bint | =S g = DESCRIPTION
G} IN FEET 7 g
A4
— 120 lopse. lower 2° oxjdizeo fine silty
sand, deep red color. stiff, moist.
I oo L 120-122° Very 1ight gray to white silty SAND,
- — 1 fing grained sand, firm, moist,
with 3" lense of lipht pray CLAY.
™ B I A Btiff, moist.
] —124 422-424' Red (oxidized) silty SAND., poorly
- praded, fine to coarse grained sand,
- 1oose. some gravel. 2° lense of
2 - ight gray clay &t top and bottom
- light g 1 t t g bott
! —i26 o of spoon, moist, 2" lense of medium
o3 sand ang pravel at bottom of spoon,
: B : above 1° tlay layer, wet.
128 1] 124-426" Lipht brown, redtish and white silty
! . L ~ SAND, firm, fine graineg sand,
. u $ uniform grade, moist.
- 130 B = 126-12B" Light brown Bnd white Silty SAND
= R : and CLAY, firm, moist.
- 1=} b 153/.5) © -/- . . ) .
) -= n 12B-130" White silty SAND. uniform grade,
132 % = ‘ f'u_'ee' gprained sand, firm, dense.
h& Cl= moist.
& = -4
{3 - B Il= poo/ 8} © /= 11430-132' No recovery.
j ’ }134 :';: =] 132-134" No recovery.
ot = 5
L 39 = % oo 134-135" Light gray silty CLAY. gdense.
3 o [t 50352 very stiff, moist.
. wity [T )
1 138 Se = 135-136° Light gray silty SAND, firm,
s = ist.
o o = 1007 .2| 25 nois
1 g | : 136-137" RAed steinec silty CLAY, very
} r—138 =] = "stiff, moist.
: N bt =1 4
N -‘L Hl= % 25 [E0O|-/ms [WATER zone at 437~138" BGS.
= BD =] o
2 140 M b v ‘j 137-4138" Light pray to white silty SAND,
j i firm, uniform pgrade. noist.
L % 165 -/8x6 . - ; :
i £3B-140' Red (oxidizeg) silty CLAY with
. . 142 GRAVEL, dense,_mpist. )
% 2 - |14D-142" Red and light gray. mottlec, CLAY,
& T E? 50 - /B8 very stiff, ogense, low plasticity.
144 . ory [(POTOMAC fm) .
. kL] 142~144" Same as above.
2L : : 8 |s=s -/ex6 . . :
3 &5 1445-148" Light gray and red, mottled, CLAY,
2145 : very dense. stiff, uniform
‘ 33 grading, moist..
A B 80 == /8% |145-14B' Light gray CLAY, very stiff. dense,
s : 1 iei .
W =148 Ow plesticity, dry
END OF BORING - 44B' BBGS.
o L
‘3150
[
: 152
N

=36 f | AR306626




(Pmge 1 of 2)

MONI TOR

WELL

Project _STANDARD CHLORING Well Number _MR-13 y
Location .DELAWARE CITY. DE. . Coordinates _SB2565.29 N 437432 48 L
Geologist L. Lawlol Top of Casing Elevation _48.44 fest
Drilling Contractor _uJCA Groundsurface Elevation _46.30 feet

Driller _slDp Jeeoter Total Borehole Deptn _47 feet
Drilling Method _Hollow stem duger  Total Well Depth _44 feel
Diameter Of Borehpole Jd2 inches Date Started _B/25/90 .
Diameter of Well Casing .4 dnches  Date Well Completed _6/25/80
DEPTH sow | B |29 28 DESCRIPTION
N ey | YERL CONSTAUCTION DETATL ESicoinm 5 =
— O - . -
be ¥}
L o
b
LD ¥ .
" o
‘.'.
o}
L4 o, .
L 2
>
_5 [
ol |
ﬂ_\ L
L hC -
8 % 3
- oy ®
10 > 3 ’
o) E i
- boﬂ o
-
—12 Rp .
b
- o
L%
— 14 g .
-
fo R 15-17" Brown-orange SAND, medium tc coERSE
L 45 'u; ; 100 prained, well graded. meoist.
t | '
L - :
L3 I
—-18 Ib-; ;I
[o4 ) -
3
- ? -
)
20 7 3 o s | .
/// & P 20-22"' bLight brewn to buff SAND, megium tb
i / a 7 100 :i':fexs-ic coarse grained, uniform grade. Some
% ~ ; : pranpe coarse gravel at top 37, dry
o2 ;4 a to sligntly moist.
1~
] ZR7E .
) 3 :
24 7 o
D-37 AR306627




 eazors | MONITOR WELL

i

Q'} PROJECT _STANDARD CHLORINE . NELL NUMBER _MW-13
; DEPTH =loow | B (S| 22
i NELL CONSTRUCTION DETAIL ESZ|COUNT <z = DESCRIPTION

IN FEET R E g =y

3

[ . .
o4 “"2‘4 Z/ ? S :

1 - é ’é " 25-27°' Light brown-prange SAND, medium to

‘ - 7 ot coarse grained, with 0.5-1" lavers N
i 26 % é g |100 |l -/ERE of alternating oranpe and light brown
o _é ZEs 3 sang. ory.
"} —28 b i
" 30 - o 30-32" Light brown-prange SAND, medium to 7
ioF . ‘. ; 100 |-, ] /30 coarse prained.
: 1 7 R WET AT 31.5' BGS.

e B2 ! R
o !T e .
- I~ o B 35-37" Orange to light brown SAND, medium to
) _ 8 x 193 100 | ~ros | tonarse grained. lpose, saturated. i

RIE 8 ]|
gg Y et R 5 37-39° Same as azbove. -
S =R s 1§ [aoo0 | -rme| i
L1 R bt B B )
3 = 16 " .
X i = 7 : 39-41" Drange to lipht brown SAND, coarse o
wiy 19 00l -/BKE medium grained, some lignite, Quartz _
-3.‘;8‘ = ig : - pravel (up to D.5° in size). wet.
83 = E 41-42.5' Light brown SAND with spproximately
. a2 2= 7 (100} -/eKe :‘:thgn;te pravel, subrounded, looSe.
; = 4 .
"4 B _L = p ) 42.5-43" Reddish-prange SAND, cparse to medium
1= ', rained. wet,.

44 = 2 100 O s .
3 s 1 - .

3 L 43-44' Brown-prange SAND ang BRAVEL, up to
L ¢71 50% gravel (approx. 3" in ciameter).

—46 L : g | B0 rounded to subrounded, lpose, moist.

- L SHRLN B i - 44-45°_Fled SILTY CLAY with some fine sano.

3 high plasticity, very stiff, wet.

X —4B 45-47' Dark gray SILTY CLAY., some fine sand

(MERCHANTVILLE), plastic. very stiff.

= B mopist, .

3]

r ——

i 20 ’ i
. _

3o ee y
\.1 {
F

P

-55 4




DRILLING LOG

weLL NumeeR; _TW = 1

y iy ADDRESS o8fice
wocation: Pland Ride , : : o .

g;s: [yt SKETLM LiAP

_Eqr_._Ju'.L_B.n_gd ¥
" TOTALDEPTH____ 77 N
r - -
SURFACE ELEVATION. 4k X' watenr tever._ 13.7 r RR. Siding
DRILLING DRKLING
cotpany: B.€. Sehulveg METHOD:

| 5051

S

DATE
M_Q‘.hr.,DRILLED 2/rz/e T
DRLLER: Charlie Saceo  HElPER _Tivlh Enlker -

oG sy: T Mickens

i

o ,pt c'“’ DESCRIPTION /SOL CLASSIFICATION
o, {COLOR. TEXTURE. STAUCTURES)

. . ‘ s
OWNER: Shandard Chio ring -+

Q§$§$$

_pz.hklu_,_o_g_n%u_nd \eﬂnd-a. —ponr r:u:wcn}

Chedmem |[fodmby oo

4y
)
i

3
Yicti e

claw gk, wilh pebbles, ocange, some Socd
mrmﬁhﬂuﬁi\a_&hﬂ:%_mg_@h_daﬁ___
Send_ ocange, wilh pebblec '
Sand  orange . il pebhles  came araage c.Ja_,a_.

_QLEHLs_,__::m.n&f_._ncl ahibe L poor cecnveny

..Ssni_,_mn%_f._,_._.;;}_k Q&Lblc&
C.b.w.}_:, d&rhﬁara-a at S S22 (Pt rrviiik ?)

;’ micacedug

;,Ig_é Aack frou . M ice ceouws

Arl. ] pres [TAKED By wigerdeimbe lcodad

va ica le g
— fATesMAe
&/ éf;u.; \ l"f}[!.-* gr::{f
A |l clog | wanHled piak 4 licltera,

o

J
CID‘JJI 'H-!b”’f?d m}n[: n.q.c{ [ U QY‘Q!;_

L%

POTIOMILC qAy

®

AL TM DAk

SHEET. & OF _ 1

D-39 AR306629
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Personnel _ Dan_ Nicl.eng

Cement Growf

I.. 'b!-rﬂ-oni"t"“

L

sand

=
N
t

| 5 .
Zentomy e

Well __Tu) =
Well Construction Summary

£
Location of Coords: _Standard Chlpeine  Elevaton: Ground Leval 4L.%
Top of Casing 44.%

Qunk Site  Delaware Ciby Dol

Drilling Summary:

Construction Time Log:

Cement_{D" o Sufpau:

Diher Pﬂ“b" émFQﬂ"&z £Cnm zs-
27 flbew ) $hen Send b 1O
'Hvu‘\ lbo% hepton:be  then

%&f-_b_s_vé'a tr

Total Depth 77! Ta;sk Start Finish
Borehols Diameter 5 Date | Time | Date | Time
Drilling:
Dritler__B- €. Sehy ldes |a2fnft® [nfn| meo
(L4 Q Fumverean Bye
3.
Hng_Em\n\a Model 1250 Geophys.Logging:
Bﬂ(s)_ﬁxhﬂl i : Casing:
12012 | _{o0e Y N
Oriting Fluig.. Quick - Cel Bentpmite
Surace Casing__ 4" Cleel Pide Fillet Placement: | i2/17 | £330 | nfr | R:%a
'Well Design: Cementing: dzln | 2ip0 | 12/17} 3:00
) Devebpment: | MG %28 | 1 /e 3 teen
Basis: Geologic Log_X_ Geophysical Log—. | Oiher:
Casing String(s): C=Casing 5= Screen
L S _11_ (< -
il - 52¢” <4 -
: - Well Development:
- - we 1
- - itk surae bismt Lo~
v ;
Casing: C1 r bty rs o
Lyith
cz
Screen: $1.STEEL 4 7 Dixrm
O 02O el SLors
Comments:
52
Centralizers
Filter Materiat_imgu__ﬁ:.n_-
Maepr

D-40

[N}




w o

g;i_ - SKETCH WMAP

- [

T

= S'ru-n <
DRA LING LOG ' 3 :
—_— Pte-z 1 Rea' I
WELL NumeeR: _ T = 2 DWNER: . 3 _
LwocaTion: Plant S;'&: ADDRESS: . - Storagt.
fany, Lea Rd N é“‘*- Arem, I

__ TOTAL DEPTH 92’ ; Siding

SURFACE ELEVATION: — 827 wateR LEvEL: 18}’ Femer.
DRLLING DRKLING DATE
COMPANY:; hult METHOD: Mud RedaryORLED 11 /2 J@1  frmecees menc 7
DARLER fhavi{e Sacen  HELPER: Tiwm Folker :
toa ey _Dan Miclkeans

6-2' clay, erange, Sandy , “+hep

R 5 _Eaﬂﬂ_mam&@_m&_ghbhksﬂauaﬁ_m

,.r"’ = t,,. DESCRIPTION / SOIL CLASSIFICATION '
R va""'l ».r""‘ A {COLOR, TEXTURE. STRUCTURES) _

'
)
I

A byt |SS 1o, {iSand , or a.m-;‘a.i.b_b_‘!_s_n_n.d_;h_b_—.
Al Bl £ § _?ﬁﬂuﬁ_fszlr r ey
T : -
2l Jlse-wl €S o)
’ B
8- ljzsulss |
___1__ 3] =8 Q
__._g_ 35:3d S5 {1 .
1l & Jl4691 SS 3 .
Jle EA! SS J3 _Fnh.uu_,.n:mn%un:{_&hr'ﬁ__,_fmr Yeeovery .
IR ) . ¢
<p—1 _§‘._ 41156 .FLELJLJ_,J:M&LAAJ_M%_MQ%_
E;I LS §s ‘1 X o e
-8 _
L komed S5 | & _ﬂaﬂ?_da%m_,%nmusj_ﬁ_ barts wb 597
TSL’,} Nl S9% —me ces (1) .
- _ﬁ_ u-u ss L‘h_\. . é&r\: ﬂm
LIRS |es Q _clm,_,_ju_k_s'-.__m,_,_m ceccnu
&
gst e st 8 Yrace_white
v <\t 7/° mm
Jle Jise se ! eff —f—ha—r——l%u—sm%—,—ﬂn*h":
-.% Dy $S1 3 'G!a,\-arl ll'g\d' & Yo ”?_\ad-;'t: , Sewte eink . .
U Herel ss | X

_Gl&%__md_,lﬂgd 1331«.“ Qurat}_ (-\.A -'on'nk

ATTi DrSBE SHEeT _L_oF I __

D-s1 AR30663]




Well _Tw -2

NEIE Well Construction Summary
#' ocaton of Coords: Simndard Chipcine  Elevaton: Ground Level 527
" Dedawace  Liby o TOeloware Top of Casing se.t]
N » Drilling Summary: Construction Time Log:
_ g ry
-‘; Total Depth g’ Stan Finish
+ Task .
v ot Borehole Dameler - & Date | Time | Date | Tirme
. h) Driling:
‘5. | . Drillet Ac gc’\.\“_l*ci _u.lf 1'3‘. 1. 11220
< . e
N .
341 3
T 5 J Rig f-‘-.'-\ins Medcl 1180 Geophys.Logging:
U}A‘ Bit(s) —Fish bail Casing:
TYd b iy [ 432 |fe 230
E = X Drilling Filuid_Quick.- €cl Beninnrte -
o =
fa 'S Surace Casing__ 4% S+ec| Dise Fiher Placement: | s/t | 2:3e | 1]t | 3:2p
- Well Design: Cementing: nje |33 (a2 fe] Ao
c 2t ) Development: | _1n{4 | Bep | 13 /a 4:o
o 2% Basis: Geologic Log _X__ Geophysical Log_._ | Orher:
& g > \Yd Casing Strmgts): C=Casing S=35creen
; & T et i 3‘ - :3’!’”' Q -
F Bk 2iz- 437 St -
5 i - _
: : Well Development:
, - - E,}‘GI] Mgg‘d L? S i0) )
a ! - - gp&_ -sg.rgg‘ ézlgr.k Py
Casing: C1 lediag Wy th_air
- o
'+ . < cz
ERI —
fot dL Vi Sereen: S M D1 SyeEL.,
C-OZD el SLOTS
e . <2 Comments:
. O
o -‘E Cemrahzefs -
=8|t
V2
Pog 7 Fiter Materal_Coarse Samd Lrom
L3 :
= >
& v Cement_ 17" 4o Savyface
] Other _£b -2/ [illed wnth pellet - —
et Lentopnite  thin Sand ¥n
. fI !! ] L o ] ! I
1 — ctinent %rc,.i in cuctoce T ~1
S 55y - ; o :

Bundon'te - M@Em

D-42 - ‘- AR30663




o

! Edid
DRILLING LOG '+ T2 _'§ .
1 o
wrte numser.__ TW =3 owneR__Standecd Chlorine: n .
LOCATION: _Plant Site ADDRESS ' 7
aox. lLea Read : 1 -
Delnoace Ciby el TOTAL DEPTH 22" ! :S "
! 3
SURFACE ELEVATION — 83-4" _ wATERLEVEL: 12.% 'p,m oy ing b
DRILLING DATE -
Conpe: Bt uemoo-_!\_nd_‘?.nh.rzomuen: izfn NOTEE—‘A"’ - 3
DRALEM: _Cherlie Seecom  HELPER . TT: Eolker - —Lont: o
lOG- B8Y: ]:hﬂ._kl_m
o - .
& o s L DESCRIPTION / 501 CLASSIFICATION
e AP (COLOR, TEXTURE, STRUCTURES) I
=T 0-4 clay orange and sand srange ‘
5-L{ 5% r ) ‘ N
J—- fs. — 1
ol _|tlHss Mo Sample rcccovery - '
.r;;_.. | 'IS" $s g@ A .Sq-v.jplc_ r{,c_a.rc% l
20t — -1 55 Jsﬂ_,_smsz_,_oin,na:_,_mih_rz.hhkg___ e ma—]

)
e
E B

clct.u \;clﬂ‘* aArg L
Lla.:_ 3 dadk r&? < +k¢.-1 PO'IDMM'_‘.- dkﬁf&r&"-?'

b
[t

% |

2

A

|
i
3
o
A

i
5.-,_\t_ x| g< .& SarxdiarQnsc
)
sl St sel I sond ncange, some pebbles
] ~ T
ﬂ--—%— 43-40 55 ‘f\: mw_m@mu@m .
o __5_ 52| ss -§ and erance, seme ';c.blaks - s
" rov.'l < ® xo ¥ "
L &iss a Byne & -5
o § ‘" MELC Oy ,
[P N LD S5 |y ) 4 5 ctarts of SS9
st W 116540 €8 elas Acu'h arsuy YMAlcaceniis
5 d rd [3] s 7 N
an i § ol s g _diﬁdai%%mmwik_smﬁﬂgulmﬁi
78—+ —-§-' T 5% E _C-]Q%_,AQLL%:%_&M_L&LWACL_
03

[
oA

1Y

CLQ%_ﬁ_m_n_d_{d_f_LLuA_L\frh‘- ara u

i ®

ARTA DU sHeeT L oF I

4

1

1
fore
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e

Emcd

Localion

e sk
e e Ca
Personnel___Ian_ Nickenc

St
e ]

i

§ 5
b ary]

¥
o

£

e st A

-

Pmjec! _Standard _Chlacine

T Y T
Cement Grout

Y benbonite ¥

1 ]

Sand

Sand

L 5o/

E

sS4 nd
s
N\
1

Wel

Well Construction Summary

I_Tw-3

Screen: S1_STEe., 4 " Disen

Lnpzation or Coords: 5&&&2‘:&&1@1_ Elevaton: Ground Leve! 52 4 !
Telautare Ciby  Delawmre | . Top of Casing 50.3"
Drilling Summary: Construction Time Log:
. Y, Task
Borehole Diameter £ Date { Time | Date | Time
Dritiing:
Driter _A. . Cehuldes nfu | gaplnfy | 12:20
Rig_Failme Model 1<o Geophys. Logging:
Bit(s) Evak ¥ail Casing:
= iyl i3 | plufz:3e
Driling Fluid_Duick - Gel Bentonite
Surtae Casing_4Y Steel Pipe | Fter Placement: /it | 2:%0| mfy|3 30
A =1 Cementing: Rl 33 | ful 403
Well Design: Dovelopment: Pyt ivwors! Inmreed
Basis: Geologic ipg X Geophysical Log.—__ | Other:
Casing String{s): C=Casing S=Screen -
+ 3 o zzrzl [ -
E’-’I' - “"u sl -
: : Well Deveiopment:
- - acell_developed by swqbbfgs
- - syt th égrgc ib!ﬂﬁ& ﬂﬂA
Casing: C1 .Alam'_'lf_nﬂh_a-"-
ot 3

0.0 10 SiLere

s2

Comments:

Centratizers

Filler Materal _Cparse Smnd Lrpam
i

Cement._ &' ¥ CorLoce

Other 30-22. €illed w\}—kﬁit_;_,ﬂ'c_{-
Yevionide . them cand w204
hemn emronrte b 11! ghes

sros t b curfoce

entenib]

D=-&4

RN

P L (=5 =~ SERTE .Y

; IR D
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DRILLING LOG
WELL NumpEr: _TW = & OWNER: . X
LOCATON: Plent | ADDRESS:
L .

TOTAL DEPTH v Sl
SURFACE ELEVATION —82. 17 _ WATER LEVEL: ‘47

DRILING DRILLING DATE
Cotpany: A, uzmov-md_&hc,onueuz_e.hs_
DRELER: Chaclle Saceo . HerER TIim® Follker

SKETCH AP <
br;*
:+T\A"4 O frea
f o=
'
'. R.R: Siding
[}
hovndar
ferce \lv?c. ':-
NOTES, T R

106 8Y: Dan Nickens
= z
‘*4@“ o e ot DESCRIPTION / SO CLASSIFICATION
& u,.r“ 7 ,',w"“m" (COLOR, TEXTURE, STRUCTURES)
—_— o-4a' c.lc..b )y eranac s«ndg y Fhenm
b~Li 5%

fo-if] S8

JE-1p £

=211 S§

sand , oramge , with o few ypebhleg :
anmqnd_c‘aa;b! | |
‘_smﬂﬂ_m%i_,_a_n:l_f&_\zﬂLl.Ln_md_d%_msc
_&gd_,o_ra_ngr._,_mﬁ_{x.b_hu_,_.ad_umg clag vy P

0| 20 o | rodeer| 43 & 4;:_

25—+ :25_ 1528 S5 oran (RO - 4 !
. ®
L ¥ Bl 38 fmnwm%m&%_——— AE
S fpepel s eebbles —pORC e COveTy
LR et g% |sand, ocande. wnth pebbles
w
A1 T )44 ss be!;; pooc YRLOYECY
2
5‘}-—-—-%— &.‘-‘L_SS e r kot -~
+ —Q- 5650 SS _F‘L_\:lzﬁ_@n:_r_ugus..c?
SRS ol 5 Lo S sma (e O
JLE jlsid s g _c.hlé_,__dn.r_h_%mﬁ_,_m.\'i:a.c.mu_s S ._" o -
L& w7 88 i WW&M&M&U& u)lb.%l:a-gq
$ %) Top” 1¥ clf::, dark gmeqg , ZS'II ,%TO
75— 2624 58 1 34 1l Lewes N ; - 1 ﬁ
--_@ %7 S§ ‘3; _CAQ%_,_mmzd_\jahl%mﬁ_And._f;m}_.____ 4 .
%_ : ) -
1 “.S.. -
— -—\--
— TASTW DIt

D45

= L - AL

AR306635




LI
Cement arswi-

T

Btrﬂvnu LN

:}

Hand

sand

Sand

b- 75

£ A

Well

Tuw -4

Well Construction Summary

Location or Coords: _S_tn.nd.ar_d_f-hlnnm Elevaion: Gmound Level 52.1
GQV Lea, Qd . ig,hmgrg g "¢a lzg‘\ . Top of CaSlng £5.0 !
Drilling Summary: Construction Time Log:
77’ Start Finish
Total Deptﬁ o Task ‘
Borehotle Diameter Date | Time | Dats | Time
. Drilleng:
Driter B.C. Sehulteg fyefrs | iz | gz le| t2:%e
Rig Failing Model zsn Geophys.Logging]
- . .
Bits) _Figh taxl Casing:
rt.]l; 1:3d |3=h5 LY N B
Drifing Fiuid_Qx_ﬂ.Lk;G.ﬁ.L__.&nhﬂ&g
Surace Casing___4Y Stee 1 Dipe Filler Placement: | 12hs ] 2:3p |_rlbig|_3:7e
Well Design: Cementing: dfie ) 3 | n)ig) i
Development: | 2 /lk| ¥ie el 4:ep
Basis: Geologic LDQ_L Geophysical tog____ | Orhar:
Casing String(s): C=Casing S=Screen
a3 - 22" & -
282" -« L2k < -
_ - Well Development:
- - well developed by swabbing
- - s b [ o <
Casing: C1 .blnminf) with g
cz
Screen: S1_# " Difes STewn
£ o228 |l SLors
so Comments:
Centralizers

Filer Material Coarse Sonmd Lrmem
e &

Cement 14" In Sur face

Oter__75-77/ _£illed with ?dlc,f-
L.L.uhn;_f_{_,_&hf_n_-iud_h_?-bi?-”
Hotm bbﬂ_‘-nnc‘;‘f_ “ﬁ IGIQ” ‘F—"\Cﬂ_

LY

¥

Bm‘-on-"e

the e




?
T
I
e
£
|

‘(‘Ir‘\ |

WESTONIIN EIT

DRILLING LOG -
Sker aac

WELL NUMBER: _Tud - 8 OWNER: St rd CwWloe g Aeea |
LOCATION: _Plam¥ Give | ADORESS:
Delaware Ciiy : . ©
_&__Lmﬂ____-— TOTAL DEPTH 72" Siding
SURFACE ELEVATION. _ -k’ waTER LEVEL: 18-t
DRLLING DRILLING DATE
company. _Sevul¥es  weTHOD: fiud Kodwrw pRILLED: ) ——
DRRLER: Cherlie Sacep  HELPER: T Eolkre :
waey. Dan Nickens

&~ ,.;-v":.w o~ DESCRIPTION/SON. CLASSIFICATION
. A {COLOR, TEXTURE, STRUCTURES)

o ©-3' clay , ovrange 3 Sﬂhd% : 'Hu.n

Y S Sa ra o ct ey
4L Jhenlss | ¥ gand ; brown
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 DRILUING LOG

owner: _Standard Chlorine

NELL NUMBZER: 27

LOCATION:

Lest

boundary ADDRESS:

jn fiald

JOTAL DEPTH 73!

SURFACE ELEVATION.

DRILLING

COMPANY: Walton

DALLER:

LOG BY:

WATER LEVEL LD
DARILLING DATE
METHOD: Auger  pRuteEp:10/26/82
NOTES: :
HELPER: ) -
No pdor in samoles

R.

Johnson

Y c{/ e—
B "£:||I|!!!ggszj::;v““yé' mxx;»araiiiifiiﬁﬁﬁzﬁﬁlﬁ?

i |
41 ] D - 39.0' No sampling

ar 0 - 5.0 Brown SAND with some medium coarse gravel (fill)
. £.0 - 38.0 Light brown medium SAND, trace fine gravel
i (hole dry overnight)

39 b= - 5 —
x | Jlst[ssi 8]l 39.0 - ko.5' Brown, Iron stained medium SAND, trace fine
af!'i 0 I

1 = sand and fine gravel, end of spoon moist

S R (saturated sand at 40')

:‘.h ’ - - 6

45—t |- — 52 {ss| 8 ]| 44.0 - 45.5¢ Tan medium coarse SAND, trace fine gravel

X 5

N 10 {water used to clean auger before sampling
: Ji. A from 45' down)

R L T

- $3{ss5|8B 43,0 - 50.5' Light brown fine to medium SAND

50— - g

o

. . 1

' 55_1 sk fss |1} | S4.D - 55 &F Light brown medium SAND with irgn stain
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— e SKETCH MAP

DRILLING LOG
wat nomser: 22 (cont) * owwnzm:_Standard Chlorine
LOCATION: ADDRESS:
TOTAL DEPTH
SURFACE ELEVATION: WATER LEVEL:
" DRILLING DRILLING DATE
COMPANY . METHOD e DRYLED: NOTES:
DRILLER: ' — HELPER: Grour - 1 bag cement. & lbs
. bentonite, 30 gal
LOG BY: water
& t,n-”:,e‘- o DESCRIPTION / SON. CLASSIFICATION
& G e (COLOR, TEXTURE, STRUCTURES)
55 - T i
5 T ) i
6o —Li— S51S5 | 10| 39.0+ - 60.5' Light brown medjum-coarse SAND, trace fine b
11 .
1 gravel, trace limonite flecks i
64 T+~ g
65 — b — 43 i3 |1 4.0 - 65.5! Brown SAND with little medium gravel and
24
i silt
G NI -
AL sl 19/1.69.0 - 705" Dense grey rust, mottled SILT 2nd fine saND
.7 -
N pAS| with trace clav: very <light plasric: approx, |
R 8'" recovery -
25
J _J.s8 224 70.5 ~ 72.0' Verv dense grey-ryst mottled SILT with 1ltr+le
30
Jdb _1LSs &8 A fine sand and clay, sliohtly plastic
g '
75 el 2.0 - 73.0' Same as S8 completed at 73': arauted hols
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Locaton or Coords:

_. Elevateon: Ground Levei

well 22

Well Construction Summary

... Top of Casing

Drilling Summary:

Jotal Depth €3.0

Borehole Diameter

9 inches

: I——Seward
Driller

Construction Time Log:

‘ Swart Finish
Task
. Date | Time | Date | Time

Driling:

Rig Simco 5000 WS

Bit(sjs 3/4 1inches

Driling Fluid Bentonite Mud

Surtace Casing NA

Well Design:

Basis: Geologic Log & Geophysical Log____
Casing String(s): C=Casing S=5creen
+2 _ -59 C

Gseophys.Logging:
Casing:

Fiter Placement:
Cementing: .
Development:
Other:

-59 - ~£Q g _ -

Casing: c1_61 feet of 4 inch

diameter, threaded

cp =ZOD pipe

screen: S1.10 feet, 0.010 slot,

4 inch diameter,
threaqed 1ron sScreen

g2

Welt Development:
development time 3 davs

development water discharged
to tanker truck for treatment
in solvent recovery

Comments:

Centrahzers

Filer Matera/_Grade 1 sand, 2 bgs

Cement

2:1 cement/hentonite

Other
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~ DRILLING LOG
WELL NUMBER: 214 e CWNER: Standard Ch]or‘?nc B
LocaTion: NE_of plant ADDRESS:
boundary
TOTAL DEFTH
SURFAZE ELEVATION: WATER LEVEL:
" DRULING . DRELING DATE
CoMPANY: _Walton ~_m=THOD:,PUSET pouten. 10/28/82 Yo
DRILLER; G, Truver HELPER:

LOG BY:

R. Johnson

S DESCRIPTION / SOIL GLASSIFICATION
A2 {COLOR, TEXTURE, STRUCTURES)
—__ - =

v
1 D - 39.0'"" No sampling
40 Light brown medium SAND, trace clay, trace
gravel, damp, slightly plastic
39 T T T
S1]185) % li38.0 -~ 40.5! Brown moist medium SAND Q
— fo 5 - :,__h-
Lk - : .0 - Started to clean hole with water before sampling
T0C 7 k-]
55— $2 1 88| 11 [J44.0 - 45,58 Brown moist medium SAND
7] 1
kg T %
50 S3 | S5/,10[{48.0 -~ 50.5' Brown moist madium SAND -
-1 7 1T
“ Ln ol e B
I N S
13
55 ] S5 185 ] 14 |Ish 0 - 55.5'  Medium-coarse SAND and fine GRAVEL
23 ARSUbEBad 1 o2

sy P

D=6

e




DRILLING LOG

-~ JWELL NUMBER:

24 {cont)- owner: Standard Chlerine

CLDCATION: ADDRESS:
. TOTAL DEPTH
SURFACE ELEVATION: WATER LEVEL:
DRILLING DRILLNG DATE
COMPANY: METHOD: ____ _ DRUIFED:._ = _
NOTES:
DRLLER: HELPER:
LOG BY: -

& T DESCRIFTION / SOIL CLASSIFICATION
& e 2 (COLOR, TEXTURE, STRUCTURES)

©i55

58 S}~ A
‘ | {85 185 }2 £59.0 - 60.5' Medium-coarse SAND and fine gravel, trace
h,_‘ ] " recovery |
b —%@—M@Eﬂ#ww/%é
7~ 4
[N . - ﬁn‘flo ,PD?‘OMHC =
\5.{5}'_,_ _{1S6 |85 22 64,0 - 65.5' Dense grey-rust mottled fine SAND, some silit,
11 _ 10 non-plastic, 1.2° réccvery
1L Js7 |ss :: 65.5 -~ 67.0' Grey rust, mottled SILT, some fine sand and
K 1L 's8 sS 12 a8 trace clay, slightly plastic
_68'5_____ . > £€7.0 - 68,5' Grey rust, mottled SILT, some fine sand and
70 ___,L _ | a trace clay, slightly plasti;
b tnd of boring - 68, ¢!
. A Grouted hole ~ T bag cement, 5 lbs bentonite
“_ o 20 gal water
- |
.3 —L_ f{ﬁ l

" ASTM Dt

36665:7 SHEET 2 _ OF

D-67




-
oS

DE

Cl1

awe

re
Locaton

Jel

Drew

Ty

Personael

Locaton or Coords:

TwW=-24 -
Well

Well Construction Summary

Elevalon: Ground Level

€

Top of Casing

Drilling Summary:

£4,
Tol Depth 0

Sorehole Diameter 2_inches

Driller _T- Seward

Construction Time Log:

Start Finish
Task
& Date | Time | Date | Time
Driliing:

Aig__Simco 5000 WS
Bis) 8 3/4 1nches

Driling Fluid bentonite mugd

Surface Casing NA& -
Well Design:

Basis; Geologic Log X Geophysical Log_____
Casing String(s): C=Casing 5=35creen
+2 _.=54 C

5T TFLT T3

Geophys.Logging:
Casing:

Fiher Placement:
Cementing:
Development:
Other:

B .
Ta.
"t

— i | e s —

Casing: c10b feet of 4 inch dia-
mneter, threagded 1Xon

Weil Development:
development time by air, 2 davs

gevelopment water discharged to
Fanker truck Ior treatment in

TIE SULIVENt ITEeCoVEYD
cz2 ©
£
Sereen: S 1C feet, 0.010 slot,
4 inch diamecer,
e een Comments:
Centralizers

Filer Matera]  Grade 1 gravel

21 T -
Cement 1 cement/bentonite

QOther

[2a - i COmmLL 1 ATy




DRILLING LOG

~f | WELL NUMBER 23

SKETCH MAP

owNeR: Standard Chlorine

ADDRESS:

'L/" LOCATION; _East side of
- nlant areg

TOTAL DEPTH. _ 17

SURFACE ELEVATION:

WATER LEVEL: =375
DATE

QRS Waiton .Da‘mumg Auger  SorTen. 10/28/82
% DRLLER. 6. Truver MELPER: NOTES:
. Loc s5y. _R. Johnson ) No odors 1n sampies
: &8 T 5 DESCRIPTION / SOIL CLASSIFICATION
) & 25 (COLOR, TEXTURE. STRUCTURES)
: O e [ it e
- i . 0 ~ 39.0' No sampling
J 1.0 - 3.0 Sand and gravel fill
40 3.0 Medium brown SAND, trace fine gravel
| (rod wet = 37.5'
239 4 - " 37.5')
_,:.___ IIsiiss| €] 39.0 - 40.5' Brown medium SAND with trace carbon flecs
3 ‘
5 qb
4 - — 3
5 —tb - s2i5Ss! 6| 4.0 ~ 45.0' Brown medium SAND with trace carbon flecs
' S
by 4 :
50—t }33155 6 || 49.0 - 50.5' Brown medium SAND with trace carbon flecs
9 N
-»L—— e
B
e Sh 9|l 54.0 - 55.8!
55— . —
LT Disde AR308 sHzeT 1 oF 3

654

N-Rd




—_— e SKETCH MAP
DRILLING LOG
wzlt NumeeR:__ 25 dcont) °  owwner:. Standard Chlorine : ‘
LOCATION: ADDRESS: -
. TOTAL DEPTH
SURFAZE ELEVATION: WATER LEVEL:
DRELING - DRELING DATE
COMPANTY: METHOD: AUBET _  may g, —
DRNLER; HELPER: -
LOG BY;
’ DESCRIPTION / SOIL CLASSIFICATION
[COLOR, TEXTURE, STRUCTURES)
CER 12 .
60 —+ 55_188 144159.0 - 60,57 Light brown medjym SAND
: -, 'y
T *
61! T 1‘2
6s $6 iSs | 131i64,.0 - 65.5! Ko recovery, mediumcoarse SAND with little
5 —1
16
1 fine gravel (from auger)
1 10 M eERCHAI VI CLe
AL o ) [
Lo  Foromie P
63 -+ ‘
7-7'02-____ $7 Is5 B0/31163.0 - 69.7'  Grey/rust mottled fine SAND, trace silt and
4 21 clay, 5" recovery
52
A S8 iss 52/31§70.5 - 71.8'  Grey/rust mottled fine SAND, trace silt and clav
D/ EII
= 53 6
S04
74 3.’; 72.0 - No recovery
1 S10 ’ 2D Jl74.0 - 75,8  Fine SAND mottled, iron concentration, thin ~

" ALTM DUEM

AR30665Y5 sweer 2 orz




DRILLING LOG

25 (cont} *  ownea: Standard Chlorire

¢ . WELL NUMBER:
‘ } Locamon:

—— SKETCH MAP

ADDRESS:
- TOTAL DEPTH
SURFACE ELEVATION. WATER LEVEL:
DRILLING DRILLING DATE
COMPANY: METHOD: —DRILLED: NOTES:
a DRILLER: HELPER; i -
= LOG BY:

DESCHIPTION / SOIL CLASSFICATION

. 'S -
+ e w7 .,»*‘"g (COLOR, TEXTURE, STRUCTURES)
r 75 S —T1 1 = A
10 74,0 ~ 75,8¢ clay laminaes throughout
50/
A g0
§ |175.5 - 76.0! Grey rust mottled clay, some fine sand laminar
T 7 20 .
1 _{1s11lss 113 76.0 - 77.0¢ Mottled clay {(grey/rust) with some silt and
1 fine sand
;,. 4L End of boring
i dr Grout - 1% bacs cement, 10 lbs bentonite,
i d 30 gal water
L .
= — T AETM Dsae

b-66

AR306656

—

sHEET _3_oOfF 3




ci CI

v
Urew

1.

Personnel

Lucarsh

rd 0r of lay

Sta

Projecs

Tw=-25

‘Well

Well Construction Summary

Locaton or Coords:

Elevalon: Ground Leve!
Top of Casing

e

Drilling Summary:

Construction Time Log:

inish
Towml Depth €9.0 Tk Stan Finis
2orehcle Diameter. 9 _inches Date | T'me | Date | Time
. Driling:
Driliar T. Seward
Rig Eimco 5000 WS Geophys.Logging:

gy _3/4 inches

bentcnlite mud
Drithng Fluid i

Surace Casing N&

‘Basis: Geologic Log

Well Design:

Geophysical Log.. .
Casing Sinng(s): C=Casing S=Screen
ping Spglsi G asing

-39 _~68 s -

Casing:

Fier Placemant:
Cementing.
Develppment: .
Dther:

_.—’r-\

€1 feet of 4 inch dia-
meter, threaded black
czern Tipe

Casing. ¢

Screen: 5120 feet, 0.010 slot,
4 ingch diameter, thread

Well Development:
well development by air,

2 davs

development water discharged »

€0 tanker truck for

treatment

T ESIVENL recovery

A

ir
gp1IOn Screea

Comments:

Cenlralzers

Fier Material _Grade 1 gravel

Pal! -
Cement Z2:1 cement/bentonite

Cther

msosswwﬁs




DRILLING LOG

owneR: Standard Chlorine

———— . SKETCH MAP

- A

“WELL NUMBER: _28

1OCATION: .4

o' & of N bound- appress:

arv fence about 125°

KE of

NE corner of warehouse

SURFACE ELEVATION:

DRILLING

DRLLING -
GOMPM:MD:_M\??___DRLLED:” 1/82

DRILLER:

HELPER:

LDG BY:

.

o

TOTAL DEFPTH__Z6.8!
WATER LEVEL:

DATE

NOTES:

DESCRIFTION/ SOIL CLASSIFICATION -
(COLOR, TEXTURE, STRUCTURES)

0 - L4.0' Brown medium SAND with silt
L,0 - 14,0¢ Brown clayey 5j17, slightly plastic, moist
at 10!, trace fine sand
15.0 - 19.0' Brown sandy clayey SILT

1.0 - 38.5'

Brown medium SAND, trace of silt, moist at

25!, trace of coarse gravel at 30’

38.5 - 35.0'

Green-brown mottled CLAY, trace silt

.; 51

55 E

38,0 - 40.5'

18" recovery, green-brown mottled CLAY, trace

silt, stiff, dry=went to continuous sampling

$2

SS 1§

40.5 - 42.0'

18" recovery green-brown mottled CLAY from

40.5' to k1,7', layer of iron concentration

approx. 0.1' thick at 41.7' followed by tan-

orange medium SAND, trace silt, wet at k2t

stopped contihuous sampling, saturated at g2t

55

000 0

4,0 - 45.5!

Yellow-orange fine-medium SAND, trace silt,

iron stains and fracments evident

= sk

DAL

55

k9.0 - 50.5'

Yellow-orange fine-medium SAND, trace silt,

iron stains and fragments evident

55

|- —a
O OF

§5

54.0 - 55.5'

Yellow-orange finemedium SAND, trace sitt,

iron stains and fragments evident

" ALTM Dibet

ry

sEer t_oF_3

D-68 AR306658




| — — SKETCH MAP
DRIELING LOG
watl Nowpzg: 28 (cont) - owner: Standard Chlorine .
LOCATION: ADDRESS: ( ’
_
TOTAL DEPTH
SURFACE ELEVATION: . WATER LEVEL:
DRILLING DRILIING DATE
COMPANY: METHOD: DRILLED: OTE
- DRILLER: ; HELPER: -
LOG BY

DESCRIPTION / SOIL CLASSIFICATION
{COLOR, TEXTURE, STRUCTURES)

Yellow-prance fine-medium SAND, trace siit,

iron stains &£ fragments, S5 recovery 12 - 15",

no odor in any of samples S3 to S6

T T 2
65 —bl- S$7 18% }? 5.0 - 65.5¢ Orange-brown fine -medium SAND, trace of sijlt
J i and ocassional coarse gravel, no odor . :
13 ..
b 188 |ss ;n $3.0 - 70.5! Reddish brown clayey SILY, trace sand, /

started continuous sampling, observed some

S . lron staining in 58
-0 MGPBCWTWH—E
T / TOTOMmAE

55 | 55§ 70.5 - 72.0! Brown medium-coarse SAND, trace bf silt,

bt —t o
2

with iron concentrations (70.5 - 71.0')}, red=-

gray mottled CLAY (71 - 721)

ciples |15 1 72.0 - 73.5° 12" recovery, 72 - 73.5', brown mediumcoarse

SAND, trace of sflt with iron concentrations,

red grav_mottled clay

c11lee 73.5 = 75.0! 8" recowery, red-grey mottled CLAY, stiff

$121%%

75.0 - 76.5! 15" recoveryv red-grev mottled CLAY, stiff o
2}

11/2/82
End of boring ~ 76.5°. Grouted borehole wit

1+ bags concrete, ¥ bag bentonite and 40 gal
T ALTM Disas sEEr 2 oF 3 ~

b-59 AR306658S o




DRILLING LOG
WELL NUMBER: 28 (cont) *  ownem St@ncars Chiorine
i LOCATION: ADDRESS:

' TOTAL DEPTH

SURFACE ELEVATIOR. WATER LEVEL:
" pRLLmG DRELING DATE
: METHO: . DRILED: .

DRILLER: HELPER: _ NOTES:
LOG BY

DESCRIFTION | SOE CLASSIFICATION
COLOR. TEXTURE, STRUCTURES)

—

water. Driller noticed chlorine-like odor

from hole as augers were pulled out,

T ALTM Dises

3-70 ﬂR3u06660

SHEET. 2 OF _ 3
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ity,

_ Aar._

) awe LOoCarkns
Personnet >+ Drew

ird .

—d (.

. kan

Profuc

well TW-2¢

Well Construction Summary

Driling Fiuid.bentonite mud

Suriace Casing NA —

Well Design:

Basis: Geclogic Log Geophysical log
Casing Stning{s}): C=Casing S=Screen

";2—— = --SJ.—- L -

-6 =71 s -

Location or Coords: Elevaton: Ground Level
Top of Casing ( N
Drilling Summary: Construction Time Log:
7l. % Finish

Total Depth 71.0 rask Saart inis
Borehole Diameter 9 _inches . Date | Time | Date | Time

‘ Drilling: ]
Dritiar T. Seward
Rig Samzo 5000 Wo Geophys.Logging:
Bi(s) 8 3/4 inches Casing:

Filter Ptacement:
Cementing:
Development:
Other:

“Y\.
©r

Casing: ¢y 83 feet of 4 inch dia-
meter, threaded black
iron pipe

c2

g 0 feet, 0.010 slot,

PR

Well Development :
well development by air, 5 days

a s 3 o -

tanker truck for treatment in
solvent recovery

Screan:
4 i1nch cdiameter ircn
, ScTeen ‘|Comments:
during development, heavy
Centralizers organic vapors~-Std. Chlorine

Fiter Materal _Grade 1 gravel

Yo S e —
Carment <:1l cement: bentcnite

Other

desSigned anc Igbricated =z

D7l

AR30666 | WASRER]




DRILLING LOG

T, WELL NUMBER:

30

— — v SKETCOH MAP j

OWNER:

o I
: LOTATION; ADDRESS:
L KXT Ligcuic Nitrogen

Tank {Air Products) TOTAL DEPTH 735

SURFACE ELEVATION:
DRILLING  Walton

WATER LEVEL-
DRELING puger  DATE_ 11/3/82

|

COMPANY: METHOD: DRILLED: .
¥ DRILLER: _ HELPER NOTES:
H LOG BY: #. Johnson 3
. & P DESCRIPTION / SO CLASSIFICATION
) & e (COLOR. TEXTURE, STRUCTURES)
Zep -
0 - 40 No sampling
0D -5 sandy fill {clear)
5-8 fine medium brown SAND , trace clay slightiy plag
-1 8 - 13 medium-coarse SAND_ little clay, fine-med,
: - - GFave a5
. 1} - 12 gravel layer
J:'J 13 - 18 medium-coarse gray/brown SAND
b 18 medium-1ight brown SAND, trace clay, trace fine
; gravel
- T 7 5
"o Ll Jpst i sst 7 39 - 40.5 light brown, fine-mediumSAND,. rust stains
8
- TC
T" T p -
4 Al ils2| ss| 8|l uh- k5.5 light brown, medium SAND, trace silt,
45 g
1 A : .
. 1 53 Lg - 50.5 fine brown SAND, numerous flecs of iron stains
- 5

sHEeT 1 _OF _3

=77 . e "
-7 7 B o e e o




SKETCH MAP

NOTES:

DRILLING LOS
WELL NUMBER:___ 30 S OWNER:
LOTATION: i ADDRESS:
TOTAL DEFPTH
BURFACE ELEVATION:—__ ___ WATER LEVEL:
DRILLING DRLLING DATE
COMPANY: _METHOD: DRNLED:
DRILER: : HELPER:
LOG BY:

(COLOR, TEXTURE, STRUCTURES)

A

50

sh (85| 6 54 - 55.5 Same as. §3
e [ — :
11
SE 88| 7 59 - 60.5 iron stained medium-coarse SAND
B S
11 trace fine gravel

56 Ss| 7 6k - 65,5 Same as S5

D-73

1N 8
L : 70 L MepeHtorvicie |
| 57 7 fo - 70,5 find sand. some clav - tan/grav qreen '

7 black laminar at bask 5@68:63 SHEET 2 __ OF 3




¢

- SKETCH MAP
DRILLING LOG
-—-—-—— 30
| WELL NUMBER: OWNER:
" LOCATION: ADDRESS:
 TOTAL DEPTH
SURFACE ELEVATION: WATER LEVEL:
ggm DR“‘”'}? DATE
- : METHOD: _____ DRILED: .
i DRILLER: HELPER; NOTES:
LOG BY:
=
- & ““_co DESCRIPTION / SOIL CLASSIFICATION
. & o (COLOR, TEXTURE, STRUCTURES) '
70T - - -
- 3 [¥:] 70.5 - 72 24" recovery, very stiff, red/gray 70«5— oT7PMF
7621 - | |
mottled clay A
$5 72 - 73.5 20" recovery - Same as S8
l 4
N
Y AfTa DM 5 HﬁJUb‘bL} amEr 3
-74 Iy T —




hilc s - el re P

Jax

Lo5]

Pldm,t

Drew

.

Personnel

Well Construction Summary

Tw-30 .
Well

% inches

Borehole Dameter

Driler _T-_Seward

Location or Cooros: Eievatior: Groung Leve! :
Top of Casing ( )
Drilling Summary: Construction Time Log:
T 70.0 Sart Finish
jotal Depth Task

Cate | Time | Date | Time
Drilling:

Rig_S=mco 5000 WS
Bit(s) & 2/4 inches

Driling Fluig_Rentonite mud

Well Design:

Basis: Geologe Log X Geophysical Log____
Casing String(s): C=Casing S=Screen

+2 . =60 c -

<60 _ =70 5 -

t< feet oI 4 inch dia-

Casmg; {3}

Surtace Casing__NA .

Geophys.Loggmg:
Casing:

Fiter Placement:
Cementing:
Devebbpment:
Orther:

’“.

i
Well Development:
well development by air, 3 davs

GEVEITDMERT water discharged to

meter, threaded Dlack . - -
N Trom TIpeE == -
10 Teet of 0,010 slot
1 St
Screen 4TInicn diameter 1ron
< SCITEEn Comments:
heavy organic vapors during
Centralizers development

Silter Malerigl__Sracde 1 gravel

Cement.2:11 gcement +o bentonita

Other

- - - - - D-75

AR308665




———— [T SKETTH MAP j
DRILLING LOS
y ' ‘\x,".—:L!. NUMBER: 31 owneg: Standard Chlorin:
L ocamon.__West of ADDRESS:
Maintenance >neg _
TOTAL DEPTH___ 1/ +2
s DU
SURFAGE ELEVATION: WATER LEVEL:
DRILLING DRELING DATE i
Company: ___ Walton  Geron:. Auser 1/4/82 e
, DRILLER: " HELPER: :
> LOG BY:
i & < ' DESCRIPTION / SOk CLASSIFICATION
& E (COLOR. TEXTURE. STRUCTURES)
0 - 39! no samples
- 4k 4
" 0-.5"  fil}
b 5 - 12! red-brown medlum SAND , gravel layer at 12'
s 4b -
sl {ss |12 12' = 38' brown, medium-coarse SAND
L z
m’b‘ 8 39 - 40.5 brown, medium-coarse SAND with limonite flecs,
i i U famn
"lr T
4+t
s
SR ¥ S
: Al é 40 - &5 brown medium SAND , trace clay, slightly plastic,
- A2 45 - 49 red brown SAND, little silt, moist
D 3
o oL _jls21ss & 4g - 50,5 fine-medium SAND., iron stained
50 I
2 | A3_kuagk 51 - 58 fine-medium _SAND iron stsined

T ASTM DiEs

5R306666 seey__or3

- =
D=7




rv— —m SKETCH MAP

DRILLING LOG

WELL NUMBER; 31 . OWNER:

LOCATION: ADDRESS:

TOTAL DEPTH . =

SURFACE ELEVATION: WATER LEVEL:
" DRILUNG DRLLNG DATE
. COMPANY: METHOD:_______ DRKIED: —

DRLLER: HELPER: :

LOG BY:

rd DESCRIPTION / SOIL CLASSFICATION

vy

5577

NW%

(COLOR, TEXTURE, STRUCTURES)
—

T

£9 - 60,8

Brown medijm SAND

Metepsdryicee

®

(o2

change in auger resistance - top of clay

3 64 - 65.5 15" recovery, stiff dark gray CLAY
sk Jee | ©
8
B 10
S5 Iss | 5 65.5 -~ 67 6' recovery stiff dark gray CLAY and silt
b £ with mirs
3 .
J186 j&8 K] £7 - 6B 5 12" recovery, dark oray CILAY-SILT with
5 2" mottled gray/rust CLAY on bottom of core
- 3 Koo Porvmarp (LE.%
11
1182 6 £8.5 - 70 mottle.rust, grav fipe SAND, ljtrle
8
_ 1L tTI*’_nhn-p":c*T:-
8
-] 10 70 - 7.5 s<ame as S7
55 ]g 71.5 = 73 fine SAND, mottled rust, gray, trace clay
1‘2 slightly plastic
S10 10 73 ~ 75.5 mottled rust, gray medium-fine SAND grades
CASTM Ot

down to SAND and CLAH,%%866?-EET_Z__ orF 2 _

D-77




DRILLING LOG

" WELL NUMBER:

‘ . LOCATION:

OWNER:

ADDRESS:

TOTAL DEPTH

SURFACE ELEVATION:

DRILLING

COMPANY:
s DRILLER:

2 LOG BY:

= .

&
:

n

WATER LEVEL:
DRELING DATE

METHOD: DRELED:

NOTES:

HELPER:

DESCRIPTION | SOIL CLASSIFICATION -
{COLOR, TEXTURE, STRUCTURES)

sl

17
36

74%.5 - 76 15" recovery - rust, gray mottle, stiff CLAY,

512]

4
10

plastic

26

76 - 77.5 12" recovery = same as $ 11

end of boring

grouted hole witn

2 bags cement

“ 10 pounds bentonite °

“t LD gallons water

" ALTM Disae

-

~J
0

AR3Q6668 SHEsT _3. OF _ 3
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welj_Tw-31

- Well Construction Summary
Location or Coords: Elevaton: Ground L;vel i -
Top of Casing (
- Drilling Summary: Construction Time Log:
Total Depth__62.0 Task San Firsh
—— 5
Borehole Diamater 3_inches 2 Date | Time | Dale | Time
: Driliing:
i Drillar T. Seward
o Rig Simeceo 3000 WS Geophys.Logging:
o Bit(s) 8 3/4 inches Casing:
x| L
s Drilling Fluid . bentonite mud
TR
< Suriace Casing Fiher P@cemem:
al | | well Design: Cementing:
- &b : Develbpment:
§§ Basis: Geotogie Log X Geophysical Log__ | Orner:
S 5 W / %asing String(s): C=Casmng S=Screen
ol Yijd) rY-4_-s2 ¢ -
-52 . -62 ] - ‘
- . _— Well Development: { -
% . _ _ well development by air, 4 days
i Casing: ¢1.82 faet of 4 inch dia- |9&Velopment water discharged to .
3 ' meter, threaded black |tanker truck for treatment in :
iron pipe solvent reccvery
Cz =
—
5 i Serspn: S1.10 feet, 0,010 slot,
inch éiameter,
s threaded 1XOn Sscreen Comments:
by
Centraiizers
p 5
-
= Fiter Materal_Grage 1 graysel
i)
£ cement_ 2+ cement to bentonite
ther
o
et

|
- maossssm ‘




SKXETCH MAP

DRILLING LOG
E WELL NUMaER: __ 1242 OWNER: 2 LC- Chloriie
" LOCATION: . ADDRess: Delaware Lity, UE
TOTALDEPTH___ /35
SURFACE ELEVATION: WATER LEVEL:
EoMPaNy: __ Walton pRUWS  auger DA 3/31/83
ORILLER; . Truver HELPER:.__ 1. Wolie NOTES:
LOG BY: L. A. Hamilton SS - spilit spoon

B
i ‘ -
#3 M’e@ £ 2 o DESCRIPTION / SOIL CLASSIFICATION
R S {COLOR, TEXTURE. STRUCTURES}
= 11N 0 - 68.5 Interpreted as Columbia Formation
‘* 1L 0 - 39 No samples; cuttings are orange, brown fine to
3

J medium SAND; some gravel
71 T
Bt
% -— = 18

51 | S8 | 24 39 - L0.5 Tan, orange, fine to medium to coarse SAND and

TR
2 gravel; .some silt; trace clay
a -
i 4L
ti

T 7
™ 16
v 1L _dlsz2]ss 18 Ly = 45.5 Tan, orange fine to medium SAND, trace silt.
L5 i/
: Jb 20
=i50 b _] 531551 9p Lg ~ 50,5 Tan, orance fine to medium SAND: trace silrt:

18 :
o - iron nre layaer
“. 11 1
]

- __{ sS4 | 554 30 54y - £L£5,5 Tan, orange fine to medium SAND; some gravel
3 *AST.A DS

D-80

* AR3066 7T —




AL X it ] SKETCH MAP

DRILLING LOG
WELL NUMBER: __T3-4C (Cont'd)ownen:

TION: _ ADDRESS:

_ TOTAL DEPTH

SURFACE ELEVATION.—— .. WATER LEVEL:
DRILLING DRLLING DATE
COMPANY: METHOD: DRILED: oS
DRELER: HELPER: :
LOG BY

DESCRIPTION / SOX. CLASSFICATION
{COLOR, TEXTURE, STRUCTURES)

o ———
and pebbles
4 27
- 32
60 —F— - $5 |85 - 59 -~ 60.5 Tan, oranae fine to medium SAND, trace gravel
J 27
25
65 —L1- — $6 |SS 132 64 - 65.5 No recovery; auger return is tan, brown fine
i SAND.
b 68.5- 73.5 Interprered as Potomac Formation
4L 15
22
Al {187 188 [35 63 - 70.5 Red and white mottled {LAY; some silt;
70
oA griller felt change at 68.5%
L go to continuous sampliing
22
A1 _JLSBAlSS |35 70.5=- 72 Red and white mottled CLAY;
1l _11588|5s |36 some silt
—l

TATTH Dt

SHEET _2_ OF _3___
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_ DRILLING LOG

e

TE-48 (Cont‘d)OwNER

SKETCH MAP

l
+ WELL NUMBER:
LOCATION: ADDRESS:
TOTAL DEPTH
SURFACE ELEVATION: WATER LEVEL:
DRILLING DRILING DATE
3 COMPANY: METHOD: DRI LED: WFES‘
| DRILLER: HELPER: .
LOG BY: .
E -
DESCRIPTION/ SOL CLASSIFICATION
3 (COLOR, TEXTURE, STRUCTURES)
I
§9 |85 | 21 72 ~ 73.5 Red and white mottled CLAY; some silt
323
; 4
Grouted with 2 bags cement; % bag bentonite

)
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.
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Stt-
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Persormnal

well___ 1%-48

Well Construction Summary

Location or Coords:

Eievation: Groundg Level
Top of Casing

Drilling Summary:

Construction Time Log:

Tota! Depth_74 fegt. Tasx Stant Finish
Borehale Diameter = inches Date [ Time | Cate | Time
i Drithng:
Driller___T. Seward 5/3 |B:45a|5/3 N1:302
Rig_Simco 5000 WS Geophys.Logging:
. 8 3/4 inch Casing:
Bit{s} sing 5/3 5/3
Driling Fluid Bentonite mud
- | 5/3 5/3
Surtace Casing N/A _ _ Fitter Placement;
- 2 o — | Cementing: 5/3 B3
Well Design:
Development:
Basis: Geologic Log v/ Geophysical Log_— _ | Orher:
Cfgingwsm?g(s): CE Casing S =_ Screen
19 - 38 C -
39 _ 589 o -
oy _ oY 3 -

Casing: 1 62 feet of 4

inch diameten

threaded iron

pipe

c2

Screen: S1.10 feet of O

0 slnt, &

inch diameter,

threaded

Well Development:
Development water

gyscharged to hopper

Development time = 6 days

c»_metal screen

Comments:

Centralizers

Filter Materal_Grade 1 sand

3 bags

Cement_ 2:1_cement/bent

onite

mixture

Other 4 bags cement

?2 bags bentonite

D-83
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Locaton or Coords:

well___ =50

Well Construction Summary

Flevaipn: Ground Level

_ _Topof Casing

Drilling Summary:
69 feet

Tota! Depth !
a 9 inches

Borehole Diameter

T. Seward

Construction Time Log:
San . Finish

Task .
] Cate | Time | Date | Time

Drilang:
5s2 Bi2Ba /2 11353

Drilier

1
l_

Welil Design:

Basis: Geologic Log v Geophysical Log___
Casing String(s): C=Casing S=Screen

| Cesing:

Rig Simco 5000MWS

Bit(s) :

Driliing Fluid Bentonite mud

Suriace Casing_N/A —

Geophys.Logging:

5/2 5/2
Filter Placemnent: | 2/2 5/2
Cementing: E12 L
Development:
Other:

+3 - 19 C -
19 . 39 C -
7 - 83 _ ¢ -
58 - £9 C ' -

62' of 4" diameter
threaded iron _Dipe

Casing. C1

cz

TO" 0T & giameter,

0.010" slot, steel, thresd-
ed screen

Screen: S1

52

Well Development:
Development water discharged to

hooper

Development time=6 days

Comments:

Centralizers

Fier Material Grade 1 s11ica sand

7 bags

Cement_2:1 cement/bentonite

mi xture
4 bags cement

Other

7 bags hentonite

=
1

sl
-
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N SmrAcr nrvangy +483 CADIE WIH LOOMG G
Fer 3 Lo - TR TRt _

Sriexs SEITMIP Navs

70 —— CLAY WOH S0 T, LIGHT GRavpi—amom ¢ 1O
T FRE TO CCARSE SAMC WTH SOME LT AND
- NE T CoOMSY TRAVE.
7.5-——- . 18— o MONTOMITE /TMONT QRO
TR QUL B, : € DA SCHEDULE 40 e
X PPL
20
20‘—'—; FHE Y0 MTXN SIO WTH UTTLE ST,
25 ] THH A cROE. B | e R

MO AETOVERTY,

THN CURS DUVE. BEDS X0 = £
v f—rr & BOREHCLE

MECOCH i, RN O SRMENTD SAMD

L o shppAx (2 20

0 —— THE 1O MORM <00 Wi Tucr s
. TOLOMB oW T OIS -

650 — | SMAT QAT N TGS
. QAT WD SC T, VARESATED
DAY, MCATER

T ICRS COuRITID T3 A DOPTH
& FET o8 24 m

I PO DRUNG WD e,
J.CA\(NF!‘NH.'TD"MQFEET-

oo el i SR LOG OF BORING AND

MONITORING WELL DETAIL
TEXACO REFINERY
DELAWARE CiTY, DELAWARE

FIGURE B-2
DAMES & MOORE

AR306675
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i

P—g

[TS— L.-.-.-:

&...mi anrad
3& g

L"Hf\-%‘si o

il

i@ia-e:-s

b 22530

DERPTH

BORING
SRIACE orvaAnon

c-2
+560.0

o o we case +652.01

DESTR® NOWS

XA PROTICTTVE STERL

c-3
' CASING WITW LOCKING Caf

5
£0

25

YOI~ QLAY

AAYEY TAOE WTH SCME COARSE CRAWE,
VELLOWSH—BROWM RADIMG T CLAT MM
SAE NG, BT M0 COME GUNE

COARSE. QRAVEL

WD TO COMCE SAND WTH SO FNE 10
COMNCGE TRAVEL, YELOWIN-—SVTEN GRADID TO
OFANCTH—ENO

HARD DRILLING, COMENTED SAMD M CUTTINGE,

LOG OF BORING AND

[
&
BENTONITE /COJENT
E - — o T/ ‘
€ DA DAL
20 -0 PYS RaSER P
BENTOMITE /CEMENT
‘ crouT
-/ M T, i
30, 7 fe I poRocLE
35 ::::' ::'fn—— BANDPACK (42 STD)
=0
Ll‘l. .0-1
R o e~
4S5 e
s R
sa_. -

MONITORING WELL DETAIL

TEXACO REFINERY
DELAWARE CiTY, DELAWARE

FIGURE B-3
DAMES & MOORE




BORING C-31

;rracy pevanen  +60.0
TOF OF wC. CADND +62.01

I s DESTAP oS

TNE TO COMRSE SAND WM UL Fwg
TO HERA ORAVEL, YELLOWSH—eCrwic

g&x"ﬁmmmum
WL, YELLOWESH -
HARD DAL, COMDVTED SAMO M CUTTINGE,

SRANGE CAY M CSTTINGE
ORAY QLAY M CUTTIGL

QLAY WTH Xl ST, VANIGAITD
ADES—{RAY

FORIANCH

:
NOTES:

1. BORING COMPLETED TO A DEPTH OF 82 FEET
ON 2/5/88.

2. BENTONITE DRILUNG MUD. USED,
3. CAVE IN FROM 30 FEET TO 82 FEET,

4. 47 PVC CASING WITH 0.020 INCH S.0TS FROM
32 FEET 7O 72 FEET.

LOG OF BORING AND
- MONITORING WELL DETAIL
TEXACO REFINERY
DELAWARE CITY, DELAWARE FIGURE B-3
DAMES & MOORE

Y AR306677 l




'10. Project Ideptification and location of Rew Withdf:ynl

T_“. -/.‘. well Ro. oT Other Identification Rw-1 (St-:':e Perml\: No. 57423)

b. State Delaware

County New Castle

d. Municipality Delaware City

11. Attach Map (Preferably USGS Quadrangle) Indicatin; Location of Froject Well and

"'?i Néarby Existing Wells SEE ATTACHMENT A
- 12. Physical Description of Location—Refer to Establiszhed lLandmarks Such 28 Roads
"1 and Streams
L .
- south of Red Lion Creek, west ¢f Route 9 zad north of Governor
, Lea Road (See St. Georges Quadrangle Attachment)
‘;‘ l'}“-H i
1 e
4 _ : T _ _
. Proposed Use Proposed Avg. Daily Proposad Avg. Daily
"3 Use ’ Corsurptive Use*
lf 2. Domestic Water Supply
i - Industrial Process Weater
N c. Industrial Cooling Water
Uy |
[ d. Irrigation _ N
ed Contaminated Ground
e. OtherWater Recovery and 40 - 75 _gpm Q
2 : Treatment
b '
25 14. Establish the need for the requested water demand (applicants for irrigatiom
vt wells shall include the rates of application recouwmended by the Apriculrure
;E Extension Service, total gquantities of water recuired by crops, axd the scil
types to which water is to be applied).
N To create hydrogeclogic barrier to contrel ground-water contami-
nant migration, and recover and treat ccntaminated ground water.
i )
“
2 snsuxptive use 1s water pumped from the ground water source thal is not returned
) o the surface or ground waters.

10/28/81

o | £AR306678
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15|

16.

Well Record (Project Hzli)

ovmer Standard Chlorine of Delaware, Inc.

Location Delaware City, Delaware

Not

ovner's Well Xo. RW-1 Surface Elevation Surv&'jﬂad:l feet (msl)
Date Well Drilled _June, 1984 Well Driller __ Hydro Group (Layne)
Total Depth Drilled 64 feet Geologic Formation _Columbia
Describe measuring reference point Ground surface
Height measuring point is above land surface datum - *
Diamerer: 16 inches N
. 0 to 50.17

Casing: Dianeter 8 inches Length 60 to 63.25 feet
Screen: Type wire wound, steel Diameter 8 inches

Top of Screen 50.17 feet Bottom of Screen 60 feet _ |
Static Water level . 42 feet Date B/14/84 ‘

40 - 75 (estimate) Test to be S

Well Yield pump test not conductedgpn Specific Cap. conducted gpm/fr {
- [

Percanent Pump: Type Turbine
Capacity Maximum - 75 gpm  Iotake Setting 62 feet
Air Line Depth None feet

- Not presently in use - flow meter will
Describe Type of Metering be installed for checking flow

%411 depths should be measured from measuring point.

priller's Log - Sand and gravel devosits of the Columbia Formation
(see attachment B) '
Attach separate sheet describlng nature and depth interval of subsurface

materials, and potential water yielding zones and their static water levels as
encountered during drilling of all exploratory test holes or production wells.

lenis information will be provided upon completion of surveying.

3/4/81
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10 Project ldentification and location cof Rew Withdrawal

'L/;. Well Ko. or Other Identificaticn RW-2 (State Permit No. 57424)

-a |- State Delaware

P
1

c. County New Castle

d. Municipality Delaware City

[N

11. Attach Map (Preferably USGS Quadrangle) Indicating Location of Project Vell azd
Nearby Existing Wells SEE ATTACHMENT A . -

kT I

12. Physical Dencriptibn of Location—Refer to Established Landmarks Such as Roads

and Streams

South of- Red Lion Creek, west of Route 9 and north of Governor
Lea Road (See St. Georges Quadrangle Attachment)

P

St v

_‘ -

"

Proposed Tse Proposed Avg. Daily ‘Proposed Avg. Daily
Use Consumptive Use*

a. Domestic Water Supply

o'

Industrial Process Water
__! c. Industrial Cooling Water o .
R d. Irrigation » -
' Contaminated Ground
* e. Other Water Reccvery and 40 - 75 ¢om n
.ﬁ Treatment
14. Establish the need for the requested water demsnd (applicants for irrigaticen
ié wells shall include the rates of application recommended by the Agriculture
- Extension Service, total quanticies of water required by crops, and the soil
? types to which vater is to be applied).
Y ‘ 7
To create hydrogeologic barrier to control ground-water contami-
nant migration, and recover and treat contaminated ground water.
&d ’ ’ - U
-‘) -
- hsuzptive use 3s water purped from the ground water source that is not returned
o the surface or ground waters.
S

"RR306680 10/28/81
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15.

16,

Ucll Record (Project Well)

(wper  Standard Chlorine of Delaware, Inc.

tocstion Delaware City, Delaware ) ( .
Not T
Ovper's Well No. RW-Z Surface Elevation Sur_\{eyedl feer (msl)

Date Well Drilled June & July 1384 Well Driller Hydro Group (Lavne)

Toctal Depth Drilled __ 68.58 feet Geologic Formation _Columbia

Describe measuring reference point Ground surface
Beight measuring point is above land surface datum - *
_ Diameter: 16 inches
0 to 55.5
Casing: Diazeter 8 dpches Lemgth 65.33 to 68.58 feet
20 slot

Screen: Type Wire wound, steel Diameter B inches

Top of Screes 55.5 feet Dottom of Screen 65.3 feet
Static Water level _43.17 feet Date  8/10/84 .

40 - 75 (estimate) Test to be S

Well Yield pump test not concucted g Specific Cap. condneted _ gpe/ft {’

Percanent Pump: Iype Turbine

Capacity Maximum - 75 gpe  Intake Setting 67 feet

Air Line Depth none feet

Not presently in use - flow meter will
Describe Type of Hetering _be installed for checking flow

*A11 depths should be measured from measuring point.

Driller's Log - Sand and gravel deposits of the Columbia Formation
(see attachment B)
Artach separate sheet describing nature and depth interval of subsurface

materials, and potentisl water yielding zomes and their static vater levels a

5
encountered during drilling of all exploratory test holes or production wclls.’
1This information will be provided upon completion of surveying.

5R30668,3/&/81
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10. Project Identificstion and Locatfon of Kew Wwithdraval

—
":L‘ .. Well No. or Other Identification RW-3 (State Permit No. 57425)

b. State Delaware

c. County New Castle ‘ L.

d. Municipality Delaware City

1. Attach Map (Preferably USGS Quadrangle) Inr.!'icating Lo;ation of Pr‘oject Well mdr
FNearby Existing Wells SEE ATTACHMEKNT A .. | |

2. Physical Description of location-fkefe: to Estadliabed Landmarks Such as Roads

and Streszxs

bk 2 Ll e L

south of Red Liocn Cr.eek, west of Rcut.e.‘Bna‘nd—'no-rth 'of Gc:wernor
Lea Road (See St. Georges Quadrangle Attachment)

o
St d

- :J
i

L}

IR

[P . -

' Froposed Use Proposed Avg. Daily  Proposed Avg. Dailly
z " : .. Use Consumptive Use*
L a. Domestic Water Supply .
0 o )
j b. Industrial Process Water
_} c. Industrial Cooling Water
! d. Irrigation
Contaminated Ground ,
1 e. - Otherwater Recovery and 40 - 75 cpm 0
“; Treatment

14. Establish the need for the requested water demand (applicacts for irrigation
wells shall include the rates of application recormended by the Agriculture
Extension Service, total quantities cf water regquired by crops, and the soil

-

types to which water is to be applied).

To create hydrogeclogic barrier to control ground-water contami-
nant migration, and recover and treat contaminated ground water.,

g r

Q.smptive use is water pumped from the ground water source that Is not returned
-~ the surface or ground waters.

D-92 | _QRS D'g582 10/28/8:




15.

16.

Well Reccrd (Project Well)

owner Standard Chlorine of Delaware, Inc.

locetion Delaware City, Delaware ( .
Not 1 -

Ouwzer's Well Re.  RW-3 Surface Elevation gyrveved feet (msl)

Date Well Drilled July 1984 Well Driller _ Hvdro Group (Laynel

Total Depth Drilled _ 64 feet Geologic Formation _ Columbia

Describe measuring reference point Ground Surface

Hefght measuring point is above land surface datum - ' *
Diazeter: : 16 inches
0 to 50.75
Casing: Diaceter 8 inches Length §0.58 to 63,83 feet
20 slot
Screen: Type Wwire wound, steel .. Diameter - inches
Top of Screen 50.75 feet Bottom of Screen 60.58 feer
Static Water Level 35 fert Date 8/7/84 .
40 = 75 (estimate) Test to be '

Well Yield Pump test not conductedgpm Specific Cap.conducted gpn/fr (m

.

Permanent Pump: Type Turbine

Capaciry Maximum - 75 goz Intake Setting 62.3 feet
Alir Line Depth wNane feer

Describe Type of Meterimg None - not presenlty in use

*A11 depths should be wmeasured from measuring point,

Driller's log ~ Sand and gravel deposits of the Columbia Formation
{see attachment B)

Attach separate sheer describing pature and depth interval of subsurfsce

materials, and potential vater yielding zopes and their static water levels as o

encountered during drilling of all expleratory test holes or productien wells.

1l mhie information will be provided upon completion of surveying.

oy AR306_68§/“81




10. Project Tdentification and location of Kew Withdraval

- . ,
’L a. Well Mo. or Other ldestification RW-4 (State Permit No, 5742€)

b. State Delaware

v

e. County New Castle

d. Municipality Delaware City

[

1. Attach Map (Preferadly USGS Quadrangle) Indicating Location of Project Well and
Nearby Existing Wells SEE ATTACHMENT 2 |

L5 P O
M-d-l -

12. Physical Description of location—Refer to Established Landmarks Such as Roads

and Streams

.

South of Red Lion Creek, west of Route § and north of Goverrnor
Lea Road (See St. Georges Quadrangle Attachment)

EEd *
R .

h ]

Proposed Use Proposed Avg. Daily Proposed Avg. Daily
: : Tse Consumptive Use*

a. Domestic Water Supply'

b.° Industrial Process Water

- c. Industrial Cooling Water
.} :
vl d. Irrigation
Contaminated Ground
I e. OtherWater Recovery and 40 - 75 gpm o]
o Treatment
14. Establish the need for the requested water demand (applicants for {rrigation

*‘*: wells shall include the rates of application recommended by the Agriculture
:.2 h

Extecsion Service, total quantities of water required by creps, and the scil
! types to which water is to be applied). - T
is o

To create hydrogeclogic barrier to control ground-water contami«-
e nant migration, and recover and treat contaminated ground water.

‘.lu!:ptivc use is water pumped from the ground water source thst 1s not returned
o the surface or ground waters.

D-94 AR30568Q 10/28/81




15.

l6.

Well Record (Project Well)

Owner

+andard Chlorine of Delaware,

Inc.

location Delaware City, Delaware

Owper's Well Be. RW-4

Date Well Drilled _July 1984

Not
Surface Elevationgryeyagl. feer (msl)

Well Driller Hy&ro Group [Layne)

Total Depth Drilled = 68 feer Geologic Formatiom _ Cojlumbia
Describe measuring reference point Ground Surface
Height measuring point is above land surface dartum -= *
Digmeter: 16 inches
0 to 53.33
Casing:  Diameter 8 inches Length _ 63.17 to 66.42  feet
20 slot
Screen: Type wire wound, stee) Diazeter B inches
Top of Screen _ 53,33 feet Bottom of Screem 63.17 feer
Staztic Water Level 35.33 feet Date 7/26/84
40 - 75 {estimate) Test to be
Well Yield Test not condugted gen Specific Cap. conducted gpm/frt
Pernanent Pump: Type Turbine
Capaciry Maximum - 75 Epm  Intake Setting £5 feer
Air Lire Depth _None feetr

Not presently in use - flow meter will
Describe Type of Metering be installed for metering

*A11 depths should be pexsured from weasuring point.

Driller's log - Sand and gravel deposits of

{see attachment B)

Artach separate sheet describing pature and depth

materials, and potential wvater yielding zomes and

the Colimbia Formation

interval of subsurface

their static vater levels as

encountered during drilling of all exploratory test holes or production wells.

Irhis information will be provided upon completion of su_rveying.

AR306685'%
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RW-1

0 to 60°

60" to 64"

RW-2

0 - 657

65' to 68,58

RW-3

0 to 63
61' to 64°'
RW-4

0 to 62'9"
62'9" — 69°

ATTACHMENT B

- - © o m— — . Loml

Tan sand and gravel deposits of
Columbia Formation,

Black clay of Merchantsville Formatiaon

Tan sand and gravel deposits of
Ccolumbia Formation

Red and white clay of Potomac Formation

[Ty

-
e owm o - — - -

Tan sand and gravel deposits of..
Columbia Formation

Light gray, reddish mottled clay.
of Potomac Formation

Tan sand and gravel deposits of

" Columbia Formation

Light gray clay of Potomac Formation

- . . e e




I 8" Recovery Well
_ 2" Observation Well
I ~1.5
Ground —f
I Surface (O
I 16" Stesl Casing
10
l Cement Grout
l 31"
- Bentonite Pellets
g 34
| 5
0
T Schedule 80
l S Steel Casing
]
g _
l ‘g #1 Morie
| -i Sand Gravel Pack
. & 44—
.O20Iélot Stainless
I Stee! Well Screen
l 54 —>»| ‘
; Schedule 80
l 57—y 5 Steel Sump
|
|
RECOVERY WELL RW-5
WELL CONSTRUCTION SCHEMATIC
| o AR306687
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